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BOILER EXPLOSIONS. 


A WRITER in the Mechanical World advocates the interfer- 
ence of the Board of Trade with stationary boilers. We can- 
not assent to the wisdom of this. Undoubtedly the system 
of the Marine Department has worked well at sea, but when 
a ship isat sea it is not in port. This is an obvious truism, 
prompted by the fact that a factory is always in port, and 
the same port, and it is very unlikely that the interference 
of State officials could be tolerated. The boiler insurance 
companies have done a good work, and are to be credited 
with the great advance in boiler using which has come about 
during the past 40 years, and though it is sometimes urged 
that:rates have been unduly cut down by competition, we 
see no trace of this in the share lists and dividends paid, 
though there may have been an unnecessary parsimony in 
the staff payments. There is something which deters a 
man buying up an old condemned boiler and using it until it 
“pops off,” for already the Board of Trade are empowered 
to inquire into boiler explosions and to levy fines, while 
coroners also irquire and juries find verdicts of man- 
slaughter. It is no joke to b2 responsible for the 
safe working of a boiler, and any engineer who 
is so responsible will usually endeavour to per- 
suade his employers to have the services of the insurance 
companies to relieve him at so small an annual cost, of 
such a weight of responsibility, The onus of responsibility 
always attaches particularly to the more technical man in a 
joint responsibility, and if a coroner’s inquest comes to be 
held, the non-technical man will usually cl<ar himself by indi- 
cating his child-like trust in bis colleague. While we would 
not countenance the rapid promotion from farm labourer to 
boiler tender, spoken of by the correspondent, we would also 
be averse from the certification of men by the Board of Trade. 
The inevitable result would be, we fear, that many fit men 
would be excluded from work, and many unfit men would be 
admitted. Probably, far more good would be done by a 
compulsory system of boiler registration, such as we have 
already advocated, wherein should appear the name of the 
person or association responsible for the boiler being allowed 
to work with its pressure and equipment. Such a safeguard 
we are sure would be created by this method as to very largely 
augment the number of boilers enrolled on the lists of the 
insurance companies. It is the small vertical boilers of 
little men which are the most dangerous, because 
they are so easily endangered by shortness of water, 
and this is so very probable a contingency. We know of a 
case where a smnall verticul is employed which cannot suffer 
from water shortness to the point of danger. Shortness of 
water is a danger to which internally fired boilers are always 
prone, and from which externally fired boilers do not so 
readily suffer. The multi-tubular or locomotive type boiler 
so much affected by the agricultural engineer is probably the 
best possible in skilful hands, but it never appears suitable 
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really good agricultural boiler of a typ? which, if fitted with 
a couple of locked safety valves, could not be seriously 
endangered by low water to the risk of the public. Loco- 
motive type boilers are very inaccessible to inspection, and 
are liable to faults of an insidious nature, and at best with- 
cut tube removal their safety can only be inferred from the 
appearance of such parts as are visible, their age, or the 
known time which has elapsed since they were re-tubed. 


AMERICA AND GERMANY AS COM- 
PETITORS. 


Tue practical abandonment of the Monroe doctrine by 
America in entering upon a course of policy which has 
brought her into contact with the other nations of the world, 
has probably done more to secure a true realisation of the 
doctrine than all the Chinese walls that have been previously 
attempted. 

Mr. L. G. Magee writes suggestively in the Engineering 
Magazine respecting the feelings of Americans abroad, who 
are straining every nerve to secure and maintain a com- 
mercial foothold, and must wonder at the indifference of 
their people at home. This indifference has bzen explained 
by Richard Olney as due to a kind of theory of superiority 
and of risk of contamination from any outside nation. Just 
as the Chinese denoted Europeans as Western barbarians, so 
Americans called them Eastern paupers. The Old East and 
the New West met one another in ideas, as well as in 
geography, and both tried to hide the outside world behind 
a wall, the Chinese, towards the West, of bricks, the 
Americans, towards the East, of tariffs. Curiously enough, 
too, the same yeur which saw China receive the blow which 
denotes the end of her isolation, saw America, with as 
little self-intention, strike the blow which has done for 
her what other nations have done for China. America 
may now be said to be out in the hurly-burly, and 
will have to make the best of it, and a very good best 
seems likely to fall to her lot. The American who has 
travelled with intelligence is not behindhand in recognising 
that America has no claim to be considered first in every- 
thing. In electrical work America certainly takes the lead, 
but she fails in other matters, ard our author thinks that 
America should improve her consular service in respect of 
the lack of commercial and scientific experts to study con- 
ditions abroad and report to enlightened officials at home. 

Germany is strengthening her consular service, and keeps 
an especially keen eye upon German trade abroad, quietly, 
and at small cost, and Mr. Magee is responsible, also, for the 
statement that German exporters have been warned against 
using methods or publishing statements derogatory to 
articles of foreign make. This is described as high-minded. 
We fear certain Sheffield manufacturers have cause to know 
that this high-minded policy follows only on very low- 
minded practices. Germany also has a system of temporarily 
calling in experienced non-official outsiders for advice in 
both State and municipal affairs, and our author makes 
reference, also, to the large numbers of men who serve 
gratuitously on city committees and are above suspicion. 
Thus a medical man of European reputation considers it an 
honour to serve on a public baths committee. 


This seems strange to Americans, whose municipal govern- 
ment is not usually good, but altogether the sport of political 
bosses. In England this kind of unpaid service is still more 
common than in Germany, at least, outside London, and 
more especially in the smaller towns below 100,000 of popu- 
lation, where everyone is too well known, for abuses to creep 
in, and yet the numbers are too great for a monopoly of 
squire and parson. The class of men on a Iondon vestry 
are, as a rule, inferior to the class which is found on the 
councils of country boroughs. A tribute is paid to the 
German trade schools, though it is claimed that in methods 
and equipment the American technical schools compare at 
least favourably with those of Germany. Germany, of 
course, profits by her organisation, and this is rendered 
possible by the predominating militarism of the country, 
and is a factor which must somehow be otherwise counter- 
balanced in Anglo-Saxon communities, 


Ir is a common belief that the water- 
American Boilers. tube boiler is peculiarly significant of 
American practice. This is by no means 
so. The American boiler is probably the externally fired 
cylindrical type with flat ends flanged to the shell and stayed 
with tubes, gussets, and tie rods. A paper by Mr. Le Van, 
a well-known boiler expert in America, describes an improved 
form of this boiler, which the author considers on the whole 
to be the best form of boiler. In the improved form there 
is a steam drum attached by one flanged neck piece only to 
the front end of the shell crown, thus avoiding strains of 
expansion. As illustrative of dimensions, the shell is 
54 inches diameter and 17 feet long, the steam drum being 
12 feet. There are 45 tubes of 4 inches external diameter. 
The grate measures 8 feet x 4 feet, but preferably it is 
divided longitudinally by a brick wall with two grates, an 
improvement of doubtful utility. Only 4:7 square 
inches of air opening is allowed in the fire-door for 
auxiliary air. The boiler is set 3 feet above the grate 
—a good practice, much to be preferred to shallow 
spacing. The flue gases pass all under the shell right up 
to water level and return by the tubes, whence they pass 
up to the top of the boiler and escape around the steam 
drum having probably a drying ¢ffect on the steam, though 
superheating is claimed. The water-heating surface is 
934 feet, or nearly 30 times the grate; the steam-heating 
surface is 107 feet, the area through the tubes is 3 4 feet, 
or, say, one-ninth the grate area ; and a series of evaporative 
tests are claimed to have given about 11} lbs. evaporation 
per pound of combustible from and at 212°. The com- 
bustion rate was low, only from 9 t2 114 lbs., 80 the maximum 
evaporation was only 3 lbs. per foot of water-heating surface. 
Features to be objected to are the punching of the rivet holee, 
though these are punched 3/32 small and rimered out and the 
damage done is not so serious after all ; the supply of water 
through the blow out pipe, which ought not to be done, nor 
should this be unprotected, as it is shown. The shell and 
steam drum plating is parallel, but telescopic, the rear ends 
being the larger. There is much to be said for this class of 
boiler, especially for export to new countries, and when the 
steam drom can be sent separately, to facilitate carriage 
and rolling. Boiler insurance companies are averse 
to underfired boilers of shell type, especially where 
the feed water is bad, but this is a fault which seems to have 
been, perhaps, overstated, and it is certain that thousands of 
American boilers are thus made and worked at very high 
pressures. We think the type of boiler might be studied 
with advantage for export work, even without steam drum at 
all. Those who have had huge boilers to deal with in the 
absence of facilities for moving them, will appreciate our 
contention. 
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SIPHON RECORDER SIGNALS. 


By J. RYMER-JONES. 


(Continued from page 79.) 


EFFECT OF SHUNTING THE SIGNALLING CONDENSERS. 
Shorter cable c. 20 mfds. at one end only. 30 cells. 16 w.p.m. 
Recorders = 40°, 


Slip 101 sonsc = x Slip 106 sonreo= x 
102 


40,000 107 40,000} 

103 = 30,c00| 408 = 30,000 | Ne. 
104 = 20,000 109 = 20,000 
105 = 10,000 110 10,C00 


S.ip 101 shows the normal signals without any shunt on 


s C. With 40,000° or 30,000° shunting sc signals are 
more parallel with the zero line (102 and 103). When 


further reduced to 20,000° or 10,000° a succession of similar 
signals have a decided rise, showing that the shunting has 


been overdone (104 and 105). A shunt of 5,000° shows 
the movement towards the zero line decreasing and the 


101 To 110. 


movement from it, of the same element, increasing, thus 
tending to wipe out definition and produce a smoother and 
more wavy line, as would be expected, seeing that the 
curbing effect of the condenser is so much reduced by the 
low resistance shunt between its terminals. 

When the condenser is transferred from the sending to 
the receiving end precisely the same and equal effects are 
produced as when s c is shunted (slips 106 to 110). 


It will be noticed that even so low a resistance as 10,000” 
between the condenser terminals does not greatly affect 
definition, but this resistance is too low if the cable be 
subject to earth currents. 


ConDENSERS oF 20 Mros. at Boru Enps. 


30 cells. 16w.p.m. Recorders = 200°: 
sonsc= Sliplll sonro-- « 


10,0:0 = 10,00. 
113 = 5,00) | Shunt 3434 = 5,00) | Shunt 
114 = 2,500 f°? 2° = 2,600 
115 = 2,000) = 2,000 


Slip 111 shows the normal signals without any shunt on 
Scand rc. The several elements are in a tolerably straight 
line except the first, which rises a little beyond the rest, and 
gives the appearance of a slight fall to succeeding elements. 


All signals cross the zero line. A shunt of 10,000 prevents 
this (112 and 112), makes them more even and improves 
signals. 


With 2,000° shunting sc (115 and 1152) signals are 
bodily raised a good deal above the zero line, and the first 
element does not reach so far as the others, which show a 


M 


M2 


“3, 

= 
us 


Sures 111 To 115a. 


decided fall. This is noteworthy, as shunting either s © or 
RC, when only one of them is used, has the opposite effect 
and makes signals /ise, as is also the case with the longer 
cable, c, when condensers of 50 mfds. are used at both ends. 

The same slips represent equally well the effect of the 
same shunts on the receiving condensers, k C, instead of on 
sc. The definition of every element is as sharp and the 
amplitude practically the same, whether the shunt resistance 


between the terminals of s ¢ (or Rc) be « or only 2,500° 
and the effect of decreasing the condenser shunt is to raise 
all signals wholly above the zero line, and prevent them 
throwing across it. As far as the writer is aware, the ¢ffect 
of a shunt on the condenser to prevent signals fulling was 
first pointed out by Mr. Nesworthy, electrician to the Western 
and Brazilian Telegraph Company, in a communication 
some 20 years ago to the Society of Telegraph Engineers. 


Longer cable c. 50 mfds. at one end only. 30 cells. 16 w.p.m. 


Reer.s 60° 
Slip sonsc- 
11 20,000 
118 10,C00 
119 §,C00 


The same slips represent equally well the effect of the same shunts 
when the condenser is removed to the receiving end. 


Slips 116, 117, 118 and 119, representing shunts on the 
condenser of respectively x, 20,000%, 10,000° and 5,000” 
show an increased rise for consecutive similar signals from 
the zero line as the shunt on s ¢ is decreased. 

Slips 120, 121, 122, and 123, show respectively the same 
with 100 mfds. at only one end of ©, s on recorder = 50° 
—30 cells—16 w.p.m. 

Until the condenser shunt is reduced to 20,000” there is 
not a great difference in the size or shape of a succession of 
similar elements, but with 5,000° signals become mach 
larger and very wavy—in fact, more closely resembling 
signals without any condenser, as would be expected. 

Condensers at both ends. sc and both 50 mfds. 30 cells. 
16 w.p.m. Recr.s = 806. 


Slip 124sonsc= 
125 — 20,000 
126 -- 10,000 
127 — & 
128 = 3,000 


The same slips represent equally well the effect of the same shunt 
on B C instead of ons c, 
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Slip 124 shows the natural fal! in consecutive signals, and 
slip 126 shows tbis fall counteracted by a shuut of 10,000° 
on s and made parallel with the zero line. 

With 5,000° on s « (127) the shunting is excessive, and 
the signals consequently rise. Varying the shunt ors ¢ (or k C) 


19, 


Suips 116 To 123. 


while the condenser at the other end remains unshunted does 
not make a great difference in the definition even when the 


shunt is reduced to 10,000°. With 3,000°, however, on s « 


b he, ~ 
— N 


hy 


’ 


Sires 124 ro 128, 


(or & (), signals through this long cable lose their definition 
und become wavy and considerably removed above the zero 
line (slip 128). With 100 mfds. at both ends, and s on the 


recorder = 150° the same remarks apply, but signals are not 
so well defined with these larger capacities. 


shunted with 20,000 (slips 129 to 136) a shunt of 30,000° 
on s ¢ brought the signals parallel with the z2ro line (clip 
131), whereas without 20,000° on R c (slips 137 to 141) 
10,000° was required on sc to produce parallelism (slip 
141). 

The same slips represent equally well the effect of shunting 
Sc permanently with 20,000°, and compensating it by 
shunting R ©. 


Slip 129,s ons c — ©, normal signal, s on Rc = 20,000”. 
130 


— 40,000 
131 = 30,000 ae 
132 = 20,000 
134 = 10,000 +s 
135 == §,000 
136 = $3,000 
137,sonsc= sonkRC= &%, 
138 = 40,000 
138 = 30,000 
140 = 20,000 
141 = 10,000 


Norse.—Slip 133 shows s c and BC reversed. 


109 


1% 
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13h 
137 
3 
198 
194. 
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Sires 129 ro 141. 


7572 Talal CR = $256." 
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Errect oF SIGNALLING CONDENSERS HAVING Low INsuLaTION 
RESISTANCE. 
Long cable c. Condensers, s c and R c, both 50 mfds. 30 cells. 
16 w.p.m. Reer.s = 1,000”. 


A condenser with low insulation resistance is equivalent to 
a shunted condenser and has the effect of raising signals 
from the zero line. Consequently when R c was permanently 


It will be apparent, therefore, that when the employment 
of both sending and receiving condensers shows a /all, or if 
the K R of the cable be sufficiently low to give very sharply 
defined signals with only a sending or receiving condenser, it 
is a positive advantage to use condensers of low insulation, 
because not only is the fall thereby reduced but the signals 
are farther removed from the zero line, and thus rendered 
less confused. When, however, the cable is subject to strong 
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wet and varying earth currents, condensers of low resistance area indicated above make signals less wavy than without leaks 
ne source of trouble as they allow these currents to enter the (151) but not so parallel with the zero line as 1,000° at d 
(147), and they are rather more wavy than slips 145 and 
we 140), 
it by | 
” 
— 
132 
Stirs 143 153a. 
The effect of weak insulation in the cadle is to produce a sue ee aa - 
fall towards the zero line which condensers, having a low as ———" 
insulation resistance, tend to compensate. re, rn 
Errect oF Leaks on SIGNats. — 
Long cable c.—No condensers at either end. 30cells. 16 w.p.m. P = aii 
Recr. s = 20”. Lips 154 To 166. 
(Fig. 1.) | : 


Slip 143, no leak on cable. 


144, leak of 1,000% at point a. Long cable c.—Condenser of 50 mfde. at only one end. 30 cells. 

” 16 w.p.m. Reer.s = 120°. 

147 2 d. (Fig. 2.) 

148 ” e Slip 154, no leakon cable. sc = 50mfds. Noxrc. 

- " I 155, leak of 1,000” at point, a. 

151, with 5 leaks each 10,000”, at J, c, d, e, f. 157 ps . 

@ 159 
153 30,030 160 f, 
Cand* 
Fia. 2. 

aployment 
fall, or if A leak of 1,000”, at g (150), makes no noticeable difference 162, with 6 leaks each 10,000”, at a, 5, c,d, ¢, f. 
ry to the normal signals without. any leak (stip 148). The 163 20,000 
ndenser, | maximum effect of this leak is obtained when placed at point, Pont 
nsulatioD, d. lel 164 ” ” 
insule (147), waves are then much reduced and nearly paralle 
he signa with the zero line, but there is no definition, The shunt 165 » 40,000 ” 
3 nove may, however, be increased, and improve the speed slightly ro — £0 mfds. Nosc. 
hne by making them larger. Leaks of 10,000” at the five points Blip 165, with 6 leaks each 10,000 - 
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A leak of 1,000° reduces signals most when at the sending 
end, a (155), and least at the distant end, g (161). In fact, 
it only reduces signals, in the latter position, in proportion 
as it acts as a shunt on the recorder coil. There is not 
much difference between 158 and 159 in which cases signals 
are most parallel with the zero line, and therefore best. If 
the recorder shunt be increased these signals would be 
larger and admit of a slightly increased speed of working. 
At the condenser end (155) the fall is greatest. Six leaks (162) 
give about the same signals as 158 or 159, or slightly larger, 
and 163 signals are larger still, tolerably parallel with zero and 
perhaps the best. These are all a decided improvement on 
the normal signals without a leak, and therefore are capable 
of a somewhat higher speed for signalling than when no 
leak is on the cable (154). 


With the condenser at the veceiviny end a leak of 1,006° 
at the sending end makes little difference in the amplitude 
of received signals, and no apparent difference in the 
definition from that which results when no leak is employed. 


When the leak of 1,000° is placed at the receiving end, 
signals are reduced in size and are represented by slip 155, 
where the leak was at point a, close to the sending condenser. 
That is to say, the effect of a leak on received waves 
depends on its position with regard tos c or Rc. When at 
the condenser end, or at point 4 ¢ d or e, signals are smaller, 
more parallel with the z:ro line and therefore rather better 
defined than when no leak is on the cable, so that the leak 


is beneficial. 
(To be continued.) 


ON OSCILLATORY AND ROTATORY MAG- 
NETIC FIELDS, AND THE THEORY OF 
THE SINGLE-PHASE MOTOR* 


By MICHAEL B. FIELD. 


Iv is not infrequently the case that when the engineer comes 
to inquire into the precise conditions which govern the 
working of alternating current machinery, he is confronted 
with a problem of such complexity that he finds it well nigh 
impossible to represent by algebraic symbols the exact con- 
ditions which should determine the details of design of 
similar machines in the future. He is consequently obliged 
to make certain assumptions, which, although he knows 
them to be erroneous, sufficiently simplify matters as to 
render them amenable to simple methods of calculation. 

The engineer will then often reason with himself in the 
following wise : “Oa account of certain erroneous assump- 
tions I have made, it is only to be expected that my 
calculated result will be, say, 4 times the true result as 
determined by experiment. _I will, therefore, calculate a 
number of machines on the same basis and compare the 
experimental with the calculated values, thus determining 
my ‘coefficient’ (x) for quite a number of different machines 
of various siz°s, and will make use of the coefficients thus 
obtained to guide me in the future in obtaining results 
nearer to the actual truth.” 

A great deal of designing is carried out on this principle 
of employing all sorts of coefficients determined by experi- 
ment to atone for discrepancies which creep into the result, 
owing to false assumptions in the first place. 

It is, however, often the case that by discarding the well- 
known rule-of-thumb methods and inquiring more deeply 
into the inner nature of the working of such machinery that 
facts are discovered which point out the road to improve- 
ments in the future. 

The main object of this paper is to investigate the analysis 
and synthesis of various forms of magnetic fields with a view 
to arrive at a satisfactory standpoint from which to attack 
the theory -of the single-phase motor and to develop an 
approximate method for calculating the same. To render 
the arguments used hereafter as concise as possible, we will 
begin by clearly defining the exact sense in which several 


* The greater part of the following paper was worked out during 
the latter half of the year 1894, but has remained in the shape of 
unpublished notes up to the present time. 


THE ELEOTRIOAL REVIEW.  [Vol.44. No. 1,107, 10, 1800, 


expressions (in themselves more or less ambiguous) are used, 
and then treat briefly of the decomposition of more or less 
complicated magnetic fields into their simpler constituents, 
exemplifying our deductions with references to many of the 
well-known phenomena in connection with the working of 
alternate current motors. 

The magnetic field or merely field will represent the mag- 
netism which actually exists in the air space of the motor in 
question, this being due to the resultant of the armature and 
field magnetising forces. (In speaking of induction motors 
we should say rotor and stator magnetising forces.) 

The distribution of field at any instant around the air gap 
is best conceived as represented by the curve showing the 
strength of magnetic induction measured radially at all points 
around the air gap. In an induction motor it will therefore 
represent the distribution of magnetism around the rotor, 
being a space notion and having nothing to do with time. 
Thus the field distribution may be varying from instant to 
instant, but at any particular instant may be represented by 
a curve having as ordinates strength of magnetic induction 
(B) and as abscissze the angle (6) subtended at the centre by 
the circumferential arc between the point at which the 
induction is measured and any given diameter. A particular 
case is represented in fig. 1. 


It may be assumed in the following investigations that all 
the poles of the motor under consideration are exactly 
similar, in other words, that the winding and other con- 
trolling conditions which affect the distribution of the field 
are similar for each pole. 

Oscillating or Pulsating Field.—If we consider any distri- 
bution of field whatever, where the strength of magnetic 
induction alternately waxes and wanes according to a sine 
law, so that when the induction at any one point has reached 
the maximum it ever attains at that point the same has 
occurred at the same instant at every other point, and when 
the induction at any one point has become zero the same has 
happened at every other point and so on, in other words, if 
the strength of magnetic induction at any point and at any 
instant may be expressed as . 

{f (0)} sin 2 ant, 


where ¢ represents the time in seconds, the field may be said 
to be oscillatory (or pulsating), the frequency of oscillation 
being n. 

Rotating Field—When any field distribution, while re- 
maining intact, rotates as a whole relatively to some fixed 
diameter, the same will be called a rotating field. 

Sinusoidal Field.— When the field distribution may be 
represented by the expression, ; 


it will be called a sinusoidal distribution of y poles, the 
maximum induction baing 8. A diameter along which the 
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air gap induction isa maximum will be called a polar dia- 
meter, and one along which the induction is zero a neutral 
diameter. 

Waves of E.M.F. and Current.—Imagine a squirrel cage 
rotor immersed in a sinusoidal field, which latter rotates 
relatively to the former witha speed of m revolutions per 
second. Assume that the end rings of the rotor are co 
massive that each point of them may b2 considered at z>ro 
potential. The field in which each rotor bar will find itself 
will alternately wax and wane according to a sine law—and 
consequently an E.M.F. will be generated in each bar, which 
E.M.F. follows a sine law. 

~ It also follows that the E.M.Fs. in the different rotor bars 

will not be in phase with one another, bnt at any instant 
the E.M.F. generated in those bars will be a maximum 
across which the polar diameter is passing, and will be z-ro 
in those bars lying scross the neutral diameter. If we then 
represent the E.M.F. induced in the different bars at any 
instant by a curve, we see vhat the identical sine curve which 
represents the field distribution will also to some other scale 
represent the E.M.F. induced in the various rotor bars. Thus as 
the sinusoidal field sweeps round the rotor we may conceive a 
— of E.M.F. sweeping round with it and being in phase 
with it. 

The E.M.F. in each bar will give rise to a current which 
again will follow a sine law, but owing to the self- and mutual- 
induction of the various bars the current will lag behind the 
E.M.F. in each bar by a definite time-angle, or fraction of a 
complete period. It follows then that a sinusoidal field sweep- 
ing round the rotor will give rise to a sinusoidal wave of current 


sweeping round with the same velocity as the field, but 


lagging behind by a definite space-angle corresponding to 
the phase displacement of the current in each bar bzhind the 
E.M.F. induced in that bar. To render our ideas as concise 
as possible we may conceive a current wave at any instant 
as represented by the curve of which the ordinate at any 
point expresses the total current in- all the rotor or stator 
bars per centimetre circumferential length at the point in 
question, while the corresponding ordinate of the E.M.F. 
wave denotes the E.M.F. that would be induced in a single 
bar if placed at the same point. The term, “wave” of 
current or E.M.F., is used here in a sense entirely distinct 
from the usual “ wave form” of the E.M.F. of any supply 
circuit, &c., that, of course, being the way the instantaneous 
values of the potential difference existing at the terminals of 
the circuit varyfrom instant to instant. The notion expressed 
above of waves of corrent, E.M.F., magnetism, &c., either 
stationary and puleating, or of constant magnitude and 
rotating, is an extremely useful one and easy to become 
familiar with. 

In fig. 1, if we conceive the thickness of the black line at 
all points as representing at some given instant the current 
per centimetre circumferential arc in the st tor or rotor bars, 
remembering, of course, that the crests represents alternately 

itive and negative currents, and then think of the whole 
lackened portion of the diagram rotating relatively to either 
rotor or stator, we get a clear idea of a wave of current 
sweeping round, Similarly with waves of E.M.F., mag- 
netism, &c. 

It is clear that, accepting the above definition, the com- 
bination (or call it the vector product) of a given current 
wave and a given E.M.F. wave represents a definite quantity 
of power, whereas the product of a given wave of magnetism 
and a given current wave represents a defivitetorque exerted 
in the rotor or stator, either of which are readily calculable. 

The Analysis and Synthesis of various Magnetic Fields.— 
If we consider a sinusoidal field distribution as expressed by 

B= 0, 
and imagine this as rotating forwards with a velocity of m, 
revs, per second, and superimpose upon it another similar 
and equal sinusoidal field distribution rotating backwards 
with the same velocity, it is merely a matter of simple 
trigonometry to show that the strength of the resultant field 
at every point and at every instant is exprissed by the term 


By 8in mt, 


where ¢ represents the time in seconds. 
This resultant distribution is clearly our definition of un 


that is to say, two equal sinusoidal ficld distributions rotating 
with equal velocities in opposite directions are identically 
equivalent to an oscillating sinusoidal distribution, of which 
the maximum is twice that of either rotatory component, 
and with a number of poles and frequency exactly corre- 
sponding with that of each of the rotating components, 

And, similarly, the reverre must be true, that an oscillating 
sinusoidal field distribution may be split up into two rotating 
sinusoidal componente, the speed of rotation giving a fre- 
quency corresponding to the frequency of oscillation. 

Now, if 8 = f(@) represent any field distributioa whatever 
bere is periodic as regards space, we may expand it into 
the fo:m 


oscillatory sinusoidal wave of p poles and fr quency 


B= f (0) = 2B; sin (6 + «;) 
the summation being extended toall terms obtained by giving 
i successive integral values between 1 and o, 


Pattiog i = 1, we get a distributiin of 2 poles 


” ” ” 
” bees 3, ” ” ” ” 
” ” ” » 2m y 


Now tke mth harmonic component of the total field / (0) 
being in itself a sinusoidal distribution if oscillating with 
the frequency , may be resolved into two rctatory com- 


n 
poaents revolving at the speed of re revs. per second. 


It follows, then, that if we have an extremely complicated 
field distribution of p poles oscillating with a frequency of 
m we may resolve it into the following components :— 


A sinucojdal field cf p poles sotating forwards at ae rev. persce. 
P 


2 
An equal ,, ” Pp ” » backwards at fs ” 
A sinusoidal ,, 2p » forwards at ” 
An equal ,, ., backwards at 
A sinusoidal ” 3 Pp ” ” forwards at ; pal ” 
Pp 
2n 
An equal ” ” 3 P ” ” backwards at 3 p ” 
and £0 on. 


These harmonic fields play an important part in the 
theory of the single-phase mctor, and account for the fact 
that such motors have a tendency to run sometimes at eub- 
multiples of their trne speed. In the same way we arrive at 
the conclusion that a complicated field distribution of » poles 
rotating forwards or backwards may be decomposed into a 
series of sinusoidal fields of p, 2 p, 3 p, &c., poles, all rotating 
in the same direction with the same velocity. They would 
in this case induce in a given coil currents of various 
frequencies corresponding to the various numbers of poles 
of the component fields. 

We have, in short, that however complicated a magnetic 
field may exist in the air gap, and however it may vary from 
point to point or from instant to instant, as long as it is 
periodic with respect to space and time it may be approxi- 
mately imitated by adding together a sufficient number of 
sinusoidal fields of suitable number of poles, rotating either 
forwards or backwards with suitable velocities. 

There are a few more well-known points which will be 
referred to afterwards, the proof of which being merely 
trigonometric it is unnecessary to append here. They 
are :— 

(a) Two or more sinusoidal waves of the same number of 
age and same frequency give the same resultant as would 

obtained by taking the resultant of the vectors represent- 
ing the waves. 

(5) If in a given circuit there be two currents super- 
imposed of different fr«quencies, the total loss due to ohmic 
resistance is the same as that obtained by adding the losses 
due to each ca‘culated separately. 

(c) The average force exerted on a rotor or stator round 
which any wave of current is sweeping by any rotating 
magnetic field distribution is zero if either the numbers of 
poles or the speeds of rotation of the current wave and field 
distribution do not coincide. ‘ 

(d) The distribution of magneto-motive force acting radially 
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at all points of the air gap of an induction motor due toa 
sinusoidal current wave is also sinusoidal, the wave of 
magneto-motive force being displaced relatively to the 
current wave by one-quarter wave length. Hence it follows 
that where, as in the induction motor the magnetic resistance 
of the iron path is small compared with that of the air 
path, we may take it that a sinusoidal current wave gives rise 
to a sinusoidal wave of magnetism, but displaced by one- 
quarter wave length. 

(e) If in fig. 2 © and c be two vectors representing 
oscillating waves of E.M.F. and current respectively, their 
axes corresponding but their phases differing by the time 


angle, g, the power represented by their vector product will 
be, according to our definitions, «qual to one-half of the 
power represented by their vector product if they be considered 
us rotating waves instead of oscillating, the angular displace- 
ment of the two waves corresponding to the time angle, 9. 
It follows from this that if we split up E into any two 
components, ¢, and ¢,, displaced from c by the angles, ¢, and 
respectively, the vector preduct [xc], and c representing 
oscillating waves, is equal to the sum of the vector products 


of a | and | considering €2, to be rotating 


waves, the angular displacements between current and E.M.F. 
waves being ¢; and ¢, respectively. This principle is of 
importance Jater in the theory of the single-phase motor. 

It also follows that, equating the power represented by the 
resultant rotating current wave in a two or three-phase motor 
with the sum of the powers represented by the oscillating 
waves of the individual phases, the magnitude of the oscil- 
lating current-wave per phase in a two-phaser, or two-thirds 
of the oscillating current-wave in a three-phaser must be 
equivalent to the magnitude of the resultant rotating current 


wave. 
(To be continued.) 


NOTES ON HIGHER VOLTAGE TROLLEY 
WIRES. 


By ERNEST KILBURN SCOTT. 


As the question of higher voltage on trolley wires promises 
to come rapidly to the front, the following notes may. be. 
interesting :— 

When tramlines are pushed out so far from the power 
station—owing usually to the success of the undertaking— 
that proper feeding becomes a matter of considerable 
difficulty, then one or other of the following expedients has 
to be resorted to. . 

Multiple Power Plants.—This is naturally expensive and 
would only be justified on a line connecting several important 
towns, say, 20 miles apart. 

Boosters.—Feeder boosters are very largely employed in 
the States, and they have recently been introduced on the 
Liverpool Overhead Railway with beneficial results. 

Storage Battery Sub-stations as employed at Leeds, Isle of 
Man tramways, 


Rotary Transformer Sub-stations, three-phase and con- 
tinuous as at Dublin, and on the Central London Railway, 
or continuous current throughout as proposed for Morecambe. 

Three-wire System (continuous).— This method is 
under a cloud at present on account of the real or supposed 
difficulties in balancing. 

Raising the Voltage of Trolley Lines.—This is the 
simplest expedient because, for example, doubling the voltage 
enables a given weight of copper to supply the same cars 
scattered over lines twice the length, and in an area four 
times as great. 

Three-Phase Working throughout.—This system has many 
peculiar features, but the main advantage lies, as in all alter- 
nate current work, in the ease and cheapness of transforma- 
tion from high to low voltage. 

Curiously enougb, it is the employment of three-phase 
traction at 750 volts which has brought this question of 
higher voltage trolley lines to the front. Messrs. Brown, 
Boveri & Co. proposed to use 750 volts on several three- 
phase railway lines, and to dispel the fears of the Swiss 
Railway Commission as to danger, expert advice was 
obtained from Messrs. Gisbert Kapp, 8. P. Thompson, and 
H. F. Weber. An abstract of their reports is given in 
LT’ Eclairage Electrique for October 15th, 1898. Mr. Kapp’s 
opinion is that the Swiss Government are not justified in 
insisting on a limit of 500 volts, as that voltage is as 
dangerous as 750; whilst from a practical standpoint 500 
volts might be even more dangerous, as there is a falee idea 
of security which does not exist. He recommends the use 
of circuit-breakers or fuses to guard agaiast connections with 
the earth. Prof. S. P. Thompson thinks that the dangerous 
voltage should not be limited to 500, and he mentions a fatal 
case in which the voltage was only 300. His opinion is 
that it is a mere matter of constructive engineering to pro- 
tect a trolley line up to 1,500 volts. The third expert con- 
siders high pressures perilous, but small, compared with the 
other dangers of high speed railroad travelling, collisions, 
&e., - quite justified by the advantages which might be 
gained. 

It will be seen that the reports are practically unanimous, 
and when one comes to look at all the aspects of the question 
it is difficult to understand how any other conclusion could 
have been arrived at. After all 500 volts—adopted as the 
standard over 10 years ago—was fixed on simply as being 
the pressure most suited to the constructive practice of that 
day. With improved overhead insulating materials and 
more scientific controller construction, &c., the necessity for 
limiting the voltage has passed away. In the earlier forms 
of strezt railway motors it was difficult to get the armature 
insulation to withstand the dirty conditions, the jar of the 
gearing, and the heat; but with the development of slotted 
cores, Hickemeyer, and barrel forms of winding, and the 
introduction of micanite, &c., it is now an easier matter to 
build a motor for 1,000 volts than it used to be to build one 
for 500 volts. 

Granted there is a little more risk with the higher pressure 
in crowded city streets, this does not apply to suburban lines, 
and as a matter of fact it is only on cross country lines 
that relief is wanted. In commenting on this matter the 
Electrical World says :— 

“ A system whereby the same cars could be run at high 
voltage in interurban and suburban work and at low voltage 
in the city streets. On account of the desired difference in 
speed the same motors might work well at 750 or 1,000 
volts on suburban lines and at 500 volts on the city streets, 
the only difficulty being with the electric lighting of the cars, 
a detail which might be worth abandoning on account of the 
advantages to be gained. Now that four-motor equipments 
are coming into considerable use for heavy, long-distance 
service it would be a simple matter to arrange the motors in 
pairs, the two of each pair to be worked in series on the 
1,000-volt lines and in multiple on the 500-volt lines, by 
means of a single throw-over switch, the two pairs to be 
worked together with the ordinary series parallel control.” 

The maximum size of trolley wires with the present over- 
head details and spacing of poles appears to be about 4 inch 
diameter for round wire and 4 inch ~ 3 inch for the dumb- 


bell pattern.* Heavier sections would necessitate the poles 


* No. 0 B. & 8. gauge 8248 diameter, and No. 000 ‘4096 diameter 
rolled into dumb-bell shape, are the sizes most used in America, 
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and span wires being closer together. In railway working, 
where large amounts of energy have to be transferred from 
the trolley wires to the motor terminals, it is conceivable 
that there would be less danger by employing a light and 
easily secured trolley line at 750 or 1,000 volts than a very 
weighty conductor at the lower pressure. 

By distributing the power over more conductors, three- 
phase traction tends to keep the area of each conductor 
within limits, but, on the other hand, there is greater danger 
in carrying out repairs, &c., because there are two conductors 
eis parallel to each other with the full voltage b:tween 
them. 

An important feature is the question of how the authorities 
look at this matter of high voltage, especially for alternating 
current traction. 

In a memorandum the writer has received from the Board 
of Trade offices, Major Cardew says :—“ No regulations for 
the use of multiphase alternating current with overhead 
trolley wires have yet been made, no such system having 
been proposed. The limits adopted by the Board of Trade 
after very careful consideration, for electrical pressure on 
bare overhead wires, are 500 volts continuous and 250 volts 
alternating, and these limits cannot be varied in individual 
cases, whether for traction or lighting.” 

Here, then, we have a healthy looking stop gap which, 
sooner or later, electrical engineers will have to shoulder out 
of the way or elee get left more hopelessly behind than ever. 
What with one thing and another, the great molly-coddled 
B.P. as represented in the Lighting Acts and Regulations, 
have a great deal to answer for. In all engineering matters 
we at one time led the world, and what is perhaps more to 
the point, picked up the plums, but now it is to be feared 

that through over-regulation we are developing into mere 
copyists and not so good as the Japs at that. 

It may be interesting to note that in Switzerland the 
Stansetad-Engelberg line, 14 miles of track now working, and 
the Burgdorf-Thun line, 25 miles of track nearly completed, 
have 750 volts three-phase current on the overhead troiley 
wires. 


A TWO-SPEED TRAVELLING ELECTRICAL 
PLATFORM. 


Ir is known that by order of the Minister of Commerce and 
Industry a competition has been opened for the construction 
and working of a railway and moving platform for electrical 
traction for the Paris Exhibition of 1900. 

The committee charged to examine the various projects 
submitted selected that of M. de Mocomble. The single line 
of railway proposed would convey passengers from the Espla- 
nade des Invalides to the Champ de Mars, and the platform 
with two speeds would effect the return journey. In M. de 
Mocomble’s plan the two zones of the platform, which travel 
at different speeds, are independent of one another. Each 
is drawn by « single rail, jointed at every 4 metres, and 
worked by separate pulleys fixed on metal supports. These 
pulleys undergo no lateral displacement, and have a slight 
vertical play, which enables them to regulate the adherence 
to the rail, The motors are fixed like the pulleys. 

In June, 1898, at the time of the examination of the 
projects, the committee requested M. de Mocomble to be 
prepared in six months’ time to try this platform on a closed 
circuit of 303 to 350 metres, 

These trials have just taken place, and we have had an 
opportunity of seeing the platform working on a piece of 
ground running parallel with the Seine near the Quai de 
Clichy, not far from the station of the Quai de la Seine at 
St. Ouen les docks. 

At the periphery of a large circle, about 300 metres in 
diameter, are raised scaffoldings, having at the upper part 
on the sides two grooves for the passage of ordinary wheels, 
and in the centre a free space. 

_ The platform, formed of jointed sections, has underneath 
it an axle furnished with two wheels, which roll in the space 
above mentioned. 

In the centre is the single rail, which rolls on pulleys which 
are placed at intervals, and to which a rotary movement is 


imparted by a method we shall sem describe. Below 
this platform, and branching out from the side is a second, 
having underneath it a jointed rail, which rolls on pulleys of 
a smaller diameter than the first. 

In short, the principle is a rolling track, which is set in 
motion by pulleys placed beneath it, and worked by a con- 
tinuous movement, 

The pulleys for the central rail of the main platform are 
worked through gearing by an electro-motor. The axle 
which supports this large pulley supports in a prolongation 
another pulley of smaller diameter, placed beneath the rail 
of the second platform. It follows that the same motor sets 
the two platforms in motion at different speeds. 

The first platform moves at a speed of 8 kilometres an 
hour, and the second at a speed of 4 kilometres. The electro- 
motors are of the triphased current type, fed by the company 
for the transmission of power which is in the vicinity. These 
motors, which were 28 in number at the trial in question, 
are connected four in series on a difference of potential of 
about 212 volts. 

The frequency of the currents used is 25 periods per 
second. 

The starting offers some peculiarity. All the motors are 
first charged, steam being then got up gradually co as to 
attain slowly to the normal speed. 

These trials were —— successful; at the Exhibition 
of 1900, therefore, we shall have an interesting moving 
platform. 


THE LATEST SUBMARINE BOATS. 


ENGLISH naval authorities treat the stories respectiog the 
wonderful performances of th: new French submarine boat, 
Gustave Zede, which is to prove more than a match for our 
stoutest ironclad, as “un ¢ffsire pour rire.” All the facts 
about her and the six sister-craft that are to be forthwith 
built in French yards are already known to the Admiralty 
Intelligence Department. Submarine craft are ordinarily the 
resort of sea powers that feel their weakness. Such steamers 
have been designed again and again any time these past 50 
years. During the American Civil War both North and 
South built such vessels, LEricssen, the famous engineer, 
tried his hand at them. They usually fulfilled one function 
of a submarine boat, and no more, namely, they dived to the 
bottom. But they stayed there, ard drowned their crews. 
Tke more fortunate craft found nobody who cared to 
adventure upon them, and so were laid by to rot. There are 
few navy yards at home or abroad where types of discarded 
submarine boats are not more or less fathiliar to the 
officials, 

A very novel type of submarine boat has recently been 
tested in America. It is the invention of Mr. Simon Lake, 
who calls it the Argonaut. Not only can this vessel 
navigate the surface of the ocean but it can crawi along 
over its bottom, and the Argonaut has already travelled 
over 1,500 miles during the past year under her own power 
in all corts of weather while cruising on the surface, and 
over all kinds of bottom whilst submerged. Our contem- 
porary, the lectrical Review, of New York, states that she 
has completely proved the practicability of vessels of her 
type as to seawortbiness, habitableness, and navigability, 
when submerged. 

In all previous submarine vessels the attempt has been 
made to navigate between the surface of the water and the 
bottom, but the difficulties of navigation in this manner 
are much akin to those met with in aerial navigation. It 
is necessary to maintain a perfect equilibrium and trim, for 
submarine currents are as erratic as aerial currents and tend 
to affect the course of the submerged vessel, and the wave 
motion also tends to destroy both trim and equilibrium. 
Most of these vessels are designed to dive like a porpoise, 
and then be controlled by vertical and horizontal rudders, or 
vanes placed on the sides to regulate their dep n of sub- 
mergence. The Argonaut, however, is designed to travei on 
the surface of the water and on the bottom, for the inventor 
considers that such boats will only be useful near the coasts 
where the depths are not as a rule so great but that travelling 
on the bottom direct is practicable. For this apparatus two 
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driving wheels are provided, whilst there is a third wheel for 
guiding purposes journaled in the rudder. 

The Argonaut has travelled over bottoms so soft that the 
divers, when leaving the boat, would sink nearly up to their 
waist in mud, yet she was so nearly buoyant that the wheels 

She has run up and down steep 
hills and across dredged channels. She will climb over any 
obstructions she can get her nose over, owing to the fact that 
she is so very buoyant. 

A submarine boat naturally provides many opportunities 
for the exercise of the ingenuity of the electrical engineer. 
The boat which has been most successful is propelled with 


the aid of a gasolene engine, but this will only be used in 


vessels designed for peace purposes. In vessels designed for 
war, where it is not desirable to give any indications of the 
presence of the boat, storage batteries are used. The 
Argonaut is divided into four compartments. One is called 
the living room, in which are p'aced the engine and all the 
machinery. There is also a diver’s room with a door opening 
outwardly io the bottom; also an air lock and a forward 
lookout compartment. The machinery consists, in addition 
to the engine, of a 3-kw. dynamo for lighting the interior, 
and also to run the 4,000 C P. search light placed in the 
extreme bow (which is used for the purpose of lighting up a 
pathway in front of the vessel as the boat is rolling along 
over the bottom); a power and hand compressor for 
charging the compressed air reservoire, and supplying air to 
the divers ; power and hand water ballast pumps ; and power 
and hand hoisting apparatus for lifting the two heavy down- 
haul weights of anchors. 

Vessels of the Argonaut type may probably have a limited 
use in times of war, but are capable of being used for various 
commercial purposes, the principal of these being the recovery 
of cargoes from sunken vessels, pearl and sponge fishing, 
laying of submarine foundations, &c. There is no doubt 
that, owing to the many successful trials of the Argonaut 
during the past year, it may be assumed that submarine 
navigation has now passed beyond the experimental stage, 
and that the next few years will see many of these amphibious 
craft at work. 

As for the French submarine boats which are designed to 
annihilate hostile navies in general, and the British navy in 
———— wedoubt whether these need b2 seriously considered. 

he submarine torpedo boat which is just as handy under 
water as a floating craft, still exists only in the imaginative 
writings of Jules Verne. Some means have yet to be devised 
which will dispense with the necessity of their frequently 
disclosing their presence at the surface in order to get 
their bearings; whilst the range of power, increase of 
speed, escape from detection by the unerring microphone, 
or by a swarm of small craft on the lookout, remains to 


‘be dealt with. The French craft can only cover a distance 


of 50 miles before it is necessary to return to the station 
for charging the storage batteries, and their speed below 
water is not more than six miles an hour. A fleet in motion 
would be inaccessib'e, and a steam launch colliding with the 
submarire boat, ora charge of gun-cotton burst underneath 
the water, even within a wide area of the craft, would send 
her to the bottom. Meanwhile, the French boats have not 
as yet been as successful as the Spanish one, of which, not so 
long ago, much was written. With this boat the Spaniards 
actually torpedoed a hulk, but the submarine boat itself has 
ever since been “‘ on the stocks.” 


THE A B C ARC LAMP. 


Tae ABC arc lamp for direct or alternating current is 
claimed to be the cheapest and most reliable arc lamp in the 
market, and the simp est in construction ever introduced. 

It can be used for series or parallel lighting, and is absolutely 
self-adjusting. 

_ It cannot well get out of order, as there is no clockwork, 
— arrangement, or mechanical device brought into 
action. 

In combination with the A B C mantle the duration of 
the burning of the carbons is, for equal length of the body 


of the lamp and of the carbons, said to be equal to twice 
that of any other lamp. 

The lamp can b2 adapted for long runs (100 and 150 
hours) without having to enclose the arc. 

The principal advantages claimed for the lamp are as 
follows :—Cheapncss and simplicity of construction; adapt- 
ability to all circumstances and uses; total absence of 
mechanism; instantaneous striking of the arc; absolute 
steadiness of the light; impossibility of extinction; great 
efficiency of candle-power per unit of current; saving in 
carbon (45 per cent.); increase of light (20 to 30 per cent.) ; 
long burning, and consequent saving of labour. 

The A B C incandeszent mantle or block is composed of a 
patented chemical material. It surrounds the burning arc 
of the lamp, and may be enclosed in a small opal glass globe. 
The mantle increases the lighting power of the are by 30 
per cent., that is to say, it saves about one-third in current, 
and increases the life of the carbons by 50 per cent. The 
globe is fixed by a bayonet catch to the A B C mantle 
holder, which forms part of the A B C arc Jamp. 

The mantle cap, by means of an appropriate holder, be 
applied to any other system of arc lamps. The cost of the 
mantle, with its holder and globe, is very trifling, and can 
readily be sold for from 4s. to 5s, 


Tue A.B.C, Lamp. 


The mantle is rendered incandescent by the burning arc, 
gives a very powerful increase of luminosity, diffuses the 
light regularly, and attenuates the shat?ows considerab'y, 
whilst securing absolute steadiness. 

The chemical composition of the mantle is calculated to 
give a much more cheerful and a much warmer light than 
that of the naked arc, and combines the power of the arc 
with the softness of the incandescent lamps. 

The mantle is said to be unalterable, and to resist the 
highest temperatures. 
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_ The frame of the A B C shunt lamp is composed of two 
brass tubes, the extremities of which are provided with 
flanges of the same metal, and these are fixed to two cross 
pieces. Each of these tubes is surrounded by a coil or 
rolenoid. Each of the solenoids is encased in a wrought- 
iron shield, which itself is cloced at each end by an iron 
washer. (See diagram.) 

The upper cross piece or plate is provided with two 
grooved pulleys, the outer edges of which are notched. Two 
small hangers or pawls engage into these notches, their play 
in a vertical direction being rendered adjustable by two set 
screws immediately above the pawle, 

The pulleys co | pawls are so arranged as to allow the 
former to rotate freely in one direction, but only to the 


extent determined by the position of the adjusting screws in 
the opposite direction. , 

Two flexible chains or metal cords, as the case may be, 
run in the grooved pulleys. The upper carbon holder, which 
is electrically insulated from the frame and connected by 
means of a flexible lead to the inlet terminal of the lamp, is 
made fast to one end of these chains, whilst their other. ends, 
attached to two wrought-iron tubes or cores, freely work up 
and down inside the brass tubes on which the solenoids are 
wound. 

The lower ends of these iron cores are fixed into a 
wrought-iron cross-piece, on which the lower carbon holder 
is fixed, and the latter is electrically connected with the frame 
of the lamp, by means of a flexible lead, to the outgoing 
terminal. 

The respective weights of the upper carbon holder, with 
its chains, and of the lower carbon holder, with its iron 
cores, and iron cross-piece, or yoke, are so calculated that the 
latter are heavier than the former, and the length of the 
chains and cores respectively are so adjusted as to allow the 
upper extremity of the cores to slightly engage in the 


The lower carbon holder acts as motive power, and tends to 
always keep the carbons apart from each other, whilst the 
a the position of which is adjustable, prevents this 
rom taking place, except to the desired extent. : 

The above-mentioned external shield is one of the great 
features of the lamp, and is absolutely essential to the regular 
working of the same. Its object is to enclose the lines of 
magnetic forces, and to equalise the same, and consequently 
to insure the homogeneity of the attraction from the very 
moment when the iron cores enter the said solenoids, and 
throughout the burning of the lamp. 

The second, and not less important device, is the wrought- 
iron cross-piece or yoke at the lower extremity of the iron 
cores, which forms with the latter a horge-shoe magnet, the 
(ffect of which is to form poles of opposite denomination at 
the upper end of the cores, and in this way (the coils of the 
solenoids being wound accordingly) the maximum power of 
attraction of each solenoid in respect of the core working 
therein is obtained and rendered constant, whatever may be 
the respective poritions of the same. 

It is owing to this combination of means that the A B C 
lamp works with regularity, forming, as it does, an electro- 
magnetic balance. 

Let us suppose that the carbons are apart, this being 
always the case bzfore the current has been turned on, as a 
result of the excess of weight of the lower over the upper 
carbon holder. 

When the current is turned on, it will, passing entirely 
through the solenoids, since the carbons are not in 
contact, strongly attract the iron cores, causing the lower 
carbon to rise, and will allow the upper carbon to fall, thus 
making them to come into contact. 

Immediately on the carbons coming into contact, the 
magnetization of the solenoids, which are shunt wound, is 
reduced considerably, and the lower carbon holder, acting by 
its excess of weight, pulls the carbons asunder, the arc thus 
striking. This recoil of the carbons, and consequently the 
length of the arc, is regulated and determined once and for all 
B.A the position of the pawls in respect of the notched 
pulleys. 

From that moment onward, and throughout the burning 
of the lamp, the pawls cease to act, and would only come into 
play in the event of an accidental breaking or chipping of 
one of the carbons. The direct magnetic attraction of the 
solenoids on the cores creates and maintains a perfect 
equilibrium, and counteracts the excess of weight of the 
lower over the upper carbon holder. Ke 

So effective is this arrangement that the distance between 
the extremities of the carbons is maintained absolutely 
constant, and tae arc consequently perfectly steady through- 
out the life of the carbons with a variation of potential of 
only 2 volts at the terminals of the lamp. : 

The regulating of the lamp is extremely simple, and is 
effected by weighting the lower carbon, more or less, accord- 
ing to the voltage of the electric circuit. 

Mr. G. A. Grindle, general manager of the Chloride Elec- 
trical Storage Syndicate, reports as follows :— 

On receipt the lamps were unpacked, hung up, carboned, and put 
on a general 100-volt circuit in common with other lamps, motors, 
&c. The lamps burned right away without any hitch or requiring 
any adjustment, until the carbons were completely burnt out. 

The lamps, therefore, being in good working order, a careful test 
was next made, the result of same taken from careful readings 
recorded every five minutes is as follows :— 


| Before. \ After. Consumed. Details of current. 
n n el 1 | 
= = quate, mm. grammes, Amperes. volts. Watts. 

| | 

1 Positive 163 35:0 50 95 113 255 5°48 38:2 209 
Negativ: 146 145 34 3:0 112 | 150 

2 Positive 156 33 5 47 9°4 109 241 5°48 38 2 | 209 
Negative 147 145 40 36 107 109 
| 

Positive carbons 15 mm. in diameter. Negative carbons 10 mm. in diameter. 


Daration of test, 9 hours 10 minutes. 


solenoids, when the upper carbon holder is at its highest, the 
lower holder then being at its lowest. 

As will be readily understood from this description, the 
mechanical arrangement of the lamp is simplicity itself. 


The burning of the me left nothing to be desired, being remark- 
ably steady, and the length of arc uniformly maintained. __. 
I subsequently received from you four lamps of the same make, tw ¢ 
= which _— fitted with mantles to protect the carbons and decrease 
amount 
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i Two tests were made of these; first the two lamps without mantles Steadiness of running.—Four tests were made for ‘steadiness of 
HS were run in series off the 100-volt circuit, and the two with mantles running, viz.:— 
& in series; the results of these tests are given below, Nos. 1 and 2 
, being the lamps fitted with mantles, and Nos. 3 and 4 without Aand B in series on a 100-volt circuit with resistance. 
a mantles. In the second test one lamp witb, and one lamp without, Cand D ve ‘ 8 * ‘ 
be were run in each series. Nos. 5 and 7 gives the results of lamps F, Gand H is ‘i ea choking coil. 
bb fitted with mantles, Nos. 6 and 8 those without. E alone on a 100-volt circuit with resistance. 
| ; Before. After. Consumed. Details of current, 
mm. | grammes. mm, M. Grammes. | volts. atts, 
— 
1 Positive 38 428 112 -24.950 58 13 578 
Negative 163 93-973 122 17-030 43 6243 78 87, 
i 2 Positive 170 83 876 lll 25 200 59 13676 ). 78 556 37 205 
N-gative 155 22043 106 14660 49 7-383 
4 3 Positive 170 38°928 65 | 14°10 105 24 748 78 594 37°5 222 
Positive 170 33°707 4 13 600 0 25°107 
Negative 157 23 078 90 1950 61 10 428 } 78 $23 
5 Positive 168 37:437 103 4°000 13°437 
Negative 163 23 397 11516290 7 107 } 80 ons 
6 ositive 169 38 667 5 14 2691 
Negative 20'857 72 9 900 74 
ositive 1°6 39917 115 27:1 51 12817 
Negative 150 27 447 10919800 41 | | 
8 ositive 170 40°89 55 | 114 28 417 x 
Negative 148 25.727 83 1396 65 11867 } 
= 
} From these tests it will be seen ttat a very marked saving in The resistance and the choking coil were used as received, and 
H catbon cccurs in all the cases in which the protecting msntles are were not re-adjusted by us. 
employed (the positive carbons in all cases being of the same Lawps A, D, E, F and H, were farnished with a special reflecting 
diameter, as also the negative). block or mantle, while B, C and G, were without it. 
+ Taking tests Nos. 5,6, 7 and 8, in which the curzent paseed alike The total number of hours run in each case is given in the table 
in quantity through both lamps, and in which the mean watts are below. ° 
' practically identical, the saving in weight of carbon consumed, it At frequent intervals of time, readings were taken of the voltage 
he will be seen ia slightly over 46 per cent. of the supply and on each lamp, the current being observed at the 
i The employment of the mantle in no way affects the action or same time. From these observations were deduced the results given 
i working of the lamp, and the incandescence of the under surface in Table I. 
i undoubtedly adds considerably to the amount of light obtained ina Ia all cases the readings during the first 10 minutes after switching 
he downward direction. : on have been omitted. 


The burning of the lamps was extremely satisfactory, the steadiness oa 
Striking of Arc.—In all the lamps the striking of the arc was per- 


f of the arc being very marked. ; 
} In general I consider the lamp fully up to the claims made for it— formed quickly and well. ; 
light, strong, simple, free from clockwork or clutches «f any descrip- Consumption of Carbons.—The diameters of the cirbons were 
§ tion, and a lamp in which jamming cf the carb:ns is prectically im- approximately as follows :— 
possible. The absence of delicate or working parts promises a F,G and H 
; lasting Jamp, with little or no cost for repairs. Upper 16 10 1L mm: 
} The mantle is undoubtedly a valuable invention for reducing the bs sa ll 8 14 ’ 
consumption of carbon. ” 
f ee In conjunction with the running tests, observations were also made 


The Electrical Standardising, Training, and Testing {> ee eee of the carbons, she zesults cf which are shown 


Institution, Faraday House, has given a report upon 
cight arc Jamps, which we reproduce :— . TaBcE Il —Direct Current. 


[ We have tested the eight arc lamps, and beg to report as 


follows :— A B | D 
ry 3} Large size, direct current. Positive caibon 08 11 16 | 0 8 cms. per hour. 

Negative ,, 08 10 13 PG. 
i pf Smallsiz, ” Condition mantle none none | mantle 

ie G > Large siz>, alterrating current. TaptE IIl.—Alternating Current (86 per second). 

Total time 6 5 houre— |Maximum. Minimum. Mean. 

Potentisl difference cf supply 1057 1088 | 1044 volt, Uppercarbon =... 12 | 
H ) Al 39 29 35°5 Lower ” eee 12 17 13 ” ” n 
4 ” | 
Current... 914 41 5 8 amps. 
ai | ‘ock effects a considerable saving in the wear of the carbons. 
| ‘ llluminating Power.—To find what eff.c‘s the reflecting blcck had 
38: 32 347 upon the light of the lamp, the candle-power was measured in a 2 
ie Ourrent = 44 25 31 ones direction of 45° b2low the horizontal, both with and without the dc 
a otal time 6 4 houra— Table IV. gives the results, pu 
Potential difference of supply 1°66 1028 | 1050 volts, Taste 
i » onkmpE 41 31 866 ,, - 
; Current oF si 105 82 92 amps. Lamp. State. Amperes. | Volts. C.P. (at 45°.) 
Potential diff.rence of supply 1030 161°0 volts. 
» onlmpF 275 18 | 223 , = = = 
» 2 | 264 No mantle 40 320 275 
» | 231 D _ Mantle 40 32:0 300 
| 94 | 180amps. H |Nomantl 135 | 280 | 750 
H Mantle § 135. | 280 | 8465 


Toe lamps in all cases burned stéadily. 
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From these measurements it is evident that the use of the mantle 
gives a considerable increase in the illuminating power in a direction 
at 45° below the horizontal. 

Construction—The mechanical construction of the lamp is well 
designed and simple, the moving parts being few in number. We 
are of the opinion thatthe lamp could be manufactured cheaply. 


The following supplementary report on the wear of carbons 
from the Electrical Standardising, Testing, and Training 
Institution may also be of interest to those of our readers who 
are interested in arc lamp improvements :— 


In accordance with your instructions, we have made a supple- 
mentary test for tho purpose of ascertaining the wear of the carbons, 
and beg to report as follows :— 

The lamps were connected in series on 2 100 volt circuit with the 
resistance supplied. The carbons in the two lamps were exactly 
similar. The lamp marked A was provided with a reflecting block, 
or mantle, whilst B was without this. In the table below are 
shown the approximate diameters cf the carbons, the hours run, the 
mean current, and the wear of the carbons in each lamp. 


A B 


Condition ... with mantle no mantle 
Carbon positive | negative positive negative. 
| 121 149 


Diameter . 149 | 12°1 mms. 
Consumption 0°55 | 0575 , 0825 0°75 cms. per hr. 
Hours run 40 | 40 40 oe 

Mean current 56 amps. 56 amps. 


Prof. Monnier, of the Ecole Centrale, Paris, has also 
reported on the lamp as under :— 


The A BC lamp is an arc lamp intended to be fed by a current of 
constant potential. 

The regulating apparatus is composed of two solenoids outwardly 
provided with a soft iron casing, and within these solenoids two 
wrought-iron cores connected by a soft iron cross bar, on which 
po lower carbon holder is fixed, are allowed to move freely up and 

own. 

At the upper end of each of the cores is fixed a flexible chain, 
which passes over a pulley, itself fixed on to the body of the lamp, 
and its other extremity is attached to a cross bar guided by two 
vertical brass rods, and on which is fixed the upper carbon holder. 

Since, owing to this disposition, the two carbon holders are made 
dependent on each other, and since the lower one is heavier, the two 
carbons are kept apart as long as the electric current is not turned 
on. As soon as the electric current is closed, the cores inside the 
solenoids are attracted, and the carbone come into contact; the magnetic 
current thereby b2comes reduced, and owing to the excess of the 
weight of the lower carbon holder, the two carbons are pulled apart 
and the arc strikes. 

The extent of the recoil movement of the carbon holders is limited 
by the action of the pawl and of the rachet wheel. 

The length is determined by the position of the paw], and same 
can be modified at will, by means of the regulating screw. 

The principle of this regulator is extremely simple, and its action 
absolutely regular, owing to the soft iron cross-piece which connects 
the two cores, as by. these means the horse-shoe electro-magnet, the 
magnetic intensity of which is practically constant, whatever its 
position in respect to the solenoids may be, is obtained. The fulfil- 
ment of these conditions is very important in view of the regulating, 
and of the fixity or steadiness of the arc. 

The tests made with this lamp have confirmed in every respect the 
advantage of the dispositions claimed by the inventor. 

The working of the lamp is absolutely satisfactory, the regulating 
takes place under variations of tension, from 4 to 1 volt, so that the 
light is regular and steady. 

Incandescent Mantie.—The inventor has added to his lamp the 
mantle, of special composition, called the BC 
mantle.” - 

The mantle which surrounds the lower end of the upper carbon 
considerably increases the light-emitting surface, and very greatly 
improves the colour of same; the use of this mantle also offers the 
advantage of increasing the life or duration of the positive carbon by 
approximately 50 per cent. 

Tae A B OC lamp is eminently suitable for small lamps from 
2 amperes upwards, and can be made use of in, as well as out of 
doors. Its low price and the remarkable simplicity of its regulating 
mechanism, renders it available for all industrial and domestic 
purposes. 


Finally, we append the report of Dr. Stern, engineer to 
the Union Elecktricitiits Gesellschaft, Berlin:— 


A continuous current arc lamp with an incandescent mantle and 
one without such incandescent mantle were put in series with a 
resistance on a 110-volt circuit. 


Lamp with Incandescent Mantle— 
Length of positive carbon at beginning 123 millims. 
” ” after 5} hours’ 80 _i,, 
Diameter of positive carbon .. 16 4, 
Consumption of positive carbon + 8,640 cubic millims, 


Length of negative carbon at beginning 130 millims.: 

after 5} hours 83 
Diameter of negative carbon ... 
Consumption of negative carbon «» 5,400 cubic millims. 

Lamp without Incandescent Mantle— 

Length of positive carbon at beginning 110 millims. 

” ” after 54 houra 35 ” 
Diameter of positive carbon... 
Consumption of positive carbon .» 15,070 cubic millims, 
Length of negative carbon at beginning 115 millims 

after5thoura 43 


” 

Diameter of negative carbon... 4, 
Consumption of negative carbon +. 5,760 cm. 
Total consumption of the Jamp with 

incandescent mantle ... 2,675 cm. 
Total coneu mption of the lamp, without 

incandescent mantle ... aa ... 93,930 cm. 
Saving, due to the use of the incandes- 

cent mantle... as ose 484 per cent. 


As shown by the above data, this saving is effected almost entirely 
on the positive carbon, whereas the consumption of the negative 
carbon is practically the same in both lamps. Gh gy 

The lamps were con:uming 5 amperes, the regulating of the two 
series was not absolutely perfect, but eventually, on each of them 
being provided with a mantle, the regulating was quite satisfactory. 

The carbons wear flat when incandescent mantles are used. No 
photometric tests were made. 

Three alternating current arc lamps were put in series, consuming 
13 amperes and 110 volts (30 volts per lamp), a choking coil having 
been inserted for belowa periodicity of 50. Under periodicity of 42, 
the lights became unsteady. The lamps were alight and under test 
for 10 hours, and did not heat appreciably, whilst the light was 
steady and regular throughout. 


Several other reports have been made of quite as 
favourable a character, but'from the foregoing it will be 
gathered that an improvement of some value has been 
devised in open arc lamps. Although there are probably 
mapy types which will burn as steadily, and perhaps 
with a smaller variation than 2 vclts, yet the increase 
of light where wanted, and the much slower consumption 
of the upp2r carbon, constitute desiderata which must 
be of real service in arc lighting in several respects, 
and the construction of the lamp is, as its name in- 
dicates, as simple as ABC. We shall watch the further 
developments of this lamp with much interest, and with the 
hope that so good a thing, if exploited in this country, will 
not be overloaded with an absurdly inflated capital ont of 
all proportion to its market value. 

The lamps can, we understand, be seen in operation at the 
offices of Mr. F. Fanta, 97, (\ueen Victoria Street, E.C., to 
whom we are indebted for the above particulars, That 
illustrated represents a 24-hours’ arc lamp, working with 
5 to 15 amperes, but a smaller one is made of a total length 
of 12 inches, taking a carrent of 3 to 5 amperes and running 
for eight hours. This is said to be quite a new departure, 
and will eventually be still more reduced in siz¢, 


CORRESPONDENCE. 


Central Station Voltmeters. 


In your description of the Folkestone central station in 
November last, ~~ gave a brief description of a novel form 
of voltmeter. I think many of your readers would like a 
few further particulars. 

Is the instrument wound with two equal and opposite coils ; 
one connected to the bus bars, the other to the dynamo 
terminals ? 

Or are there two instruments connected respectively to 
the two positives and two negatives ? 

Why, in the case above quoted, are three voltmeters fixed ? 

Answers to the above will oblige. 

(. B. Nixon. 


Cowper-Coles’s Electrolytic Cyclic Process, 
I have read the letter appearing in the “ Correspondence ” 


columns of your issue dated February 3rd, signed “TD. 


Tommasi.” ‘The statements and arguments _— to be the 
same as those made in a former letter by Dr. Tommasi, which 
I have already answered. My opinion is that a revolving 
cathode per se is not patentable, and even if it is, I used a 
revolving cathode similar to that described by Dr. Tommasi 
long before he took out his patente. If Dr. Tommasi will be 
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80 good as to clearly state what his process is (of course, I 
do not wish him to divulge the secret compound which he 
adds to his electrolyte), I shall then be very pleased to point 
out to him the difference between the two processes. 

As far as I can learn, Dr. Tommasi’s process consists of the 
secret compound which he adds to the electrolyte, and the 
use of a revolving discoidal cathode. 

Sherard Cowper-Coles. 


A Last Word on Cyclie Electrolysis of Ores, &e. 


I have no questions to ask Mr. Cowper-Coles, who has 
not refuted my criticisms, and therefore has recognised the 
soundness of my remarks on his cyclic electrolytic treatment 
of ores, and on the necessity of writing original articles. 


E. Andreoli. 


Heating Lamps. 


I cee from a notice that appeared in your last week’s issue 
that I must congratulate Mr. Dowsing on having at length 
realised the fact that an ordinary incandescent lamp 
preferably run to look more or less like a red hot hair pin is 
the best and by far the cheapest electric heat radiator. It 
has taken him a long while to reach this conclusion, for if 
you will refer to my patent specification 2,161, of 1893, your 
own Journal for June, 1893, or to my remarks at the 
discussion on Mr. Crompton’s lecture on cooking at the 
Society of Arts, on April 26th, 1895, when Mr. Dowsing was 
much in evidence, you will see that I have not failed to urge 
the matter on his attention. He has also had the advantage 
of experimenting with the “heating” lamps I was the first 
to introduce about five years ago, and of which he has bought 
specimens from me in the interval. These differ from his 
in the shape of the bulb, but they take the same number of 
watts, and I have used the same arguments about them to 
him and others, though my reasoning does not appear to have 
been so convincing es I hoped, if he still thinks a silicium 
heater will compare with a carbon filament one, especially in 

rice. However, the important point is: Why do the public 
like to pay for embedding a resistance wire in enamel so that 
it cannot be repaired, or its resistance varied to suit 
circumstances, when ordinary incandescent lamp*, run at a 
low efficiency in order to make them durable, give out the 
same heat for the same current consumption ? 


Leslie Miller. 


Dublin Electrical Contractors. 


Kindly allow me to correct an inaccuracy in a statement 
made in your issue of the 20th ult. with regard to the 
Dublin electrical contractors. 

Though they have banded themselves together for the pro- 
tection of their interests, this step was not dictated by their 
being “exceedingly wroth because contracts amounting to 
£6,000 had to be given to English firms.” On the contrary, 
the Town Clerk has written to the Association informing 
them that the work referred to will be entrusted to the Dublin 
electrical contractors, who are quite satisficd with this 
arrangement. 

J. W. Boucher, 
Hon. Sec., Association of Master Electrical 
Contractors of Dublin. 


Rotating Cathodes. 


In the numbers of the EnrcrricaL Review, dated 
January 6th and January 13th, I find a note from Mr. 
Gibbings, and one signed “F,” in which the writers assert 
that there exist prior claims to the invention of my system 
of rotating cathode. But the arguments brought forward 
by these gentlemen are too vague and indefinite for me to 
be able to answer them; I therefore request the authors 
of these notes to be kind enough to furnish me with exact 
references to the documents containing these so-called prior 
claims, so that I can refer to them with a view to answer- 
ing their statements, 


It seems to me very doubtful that these statements hav® 
any foundation, for, to my knowledge, no treatise on electro~ 
chemistry, or even on general electricity, has ever mentioned 
apy apparatus similar to mine; moreover, I may remark 
that I was awarded for my system of electrolysis with a 
rotating cathode, a silver medal at the Exhibition of Anut- 
werp in 1894, : 

Kindly publish this letter in the next number of the 


ELECTRICAL REVIEW. 
D. Tommasi. 


P.S.—In the last article, by an error of translation, it 
was stated that, “the precipitated metal was swlyected to 
the oxidising action of the bath,” whereas it should have 
read, on the contrary, that “the precipitated metal was 
—" (withdrawn) from the oxidising action of the 


THE NERNST INCANDESCENT LAMP. 


THE electric, or, perhaps, we should call it electrolytic lamp, 
described and exhibited by Mr. Swinburne on Wednesday 
last at the Society, promises to create a revolution in electric 
lighting. Since about half the capital of electric lighting 
companies is invested in the distributing network of con- 
ductors, it is self-evident that any lamp which can be worked 
with voltages higher than those possible with the present 
glow lamp must bring about a great economy in electric 
supply and consequent reduction of cost to the consumer. 
The 200-volt carbon lamp appears to ba the high water mark 
attainable in present practice, and all the practical men who 
took part in the discussion agreed with Mr. Swinburne that 
this 200-volt lamp was fragile and short lived, and con- 
sequently very uneconomical for the consumer. Nernst 
lamps have been worked at 200 and 400 volts, and 
Mr. Swinburne predicts that 1,000 volts are quite practicable. 
The Nernst lamp consists essentially of a thin rod of a 
highly refractory oxide, through which an electric current is 
sent when its resistance has been sufficiently reduced by the 
application of external heat. The oxides originally used in 
the Nernst lamp were oxides of magnesium or calcium, as 
our readers will have learnt from the short notices which 
have appeared in the ELEcTRICAL Review for September 
30th and December 30th, 1898; but now the inventor 
appears to prefer the rare oxides used in the Welsbach 
mantle, such as thoria, zirconia, yttria, &c. The lamps 
shown at the Society of Arte gave a light of dazzling 
brilliancy, approaching more nearly to that of the “ Lampe 
Soleil” than to the present glow lamp. Mr. Swinburne, in 
fact, anticipates that the new lamp will compete rather with 
the arc lamp for street and large open space lighting, than 
with the carbon filament lamp for house lighting. But that 
this should continue to be the case we have yet to see. 

Not only does the high voltage of the Nernst lamp make 
it a formidable rival of the carbon filament lamp, bat its 
candle-power per watt is from twice to three times that of 
the incandescent lamp. The present glow lamp, if it is 
to last a reasonable time, requires at least 4 watts af 
candle-power ; the Nernst lamp requires only 14 watts, but 
we have yet to learn its lifetime in practice. 

Mr. Siemens attempted, and judiciously, to throw cold water 
on the general enthusiasm displayed in the discussion by point- 
ing out that we had yet to learn whether the cost of the Nernst 
lamp was less than that of the present lamp. The lamp looks 
simple and cheap ; no vacuum bulb being required. But there 
is one retrograde peculiarity about the lamp ; it requires to be 
lighted like gas, by a match or a spirit lamp, or in the 
larger lamps by a platinum resistance which is cut out of 
circuit after the lamp has lighted up. This is, of course, a 
considerable objection, which, however, may yet be overcome 
by the ingenuity of the inventor. 

The Nernst lamp has evidently passed successfully through 
its experimental infancy, it is in its teens, and gives every 
promise of a vigorous adolescence ; but the last stage is not 
yet reached, and we do not wish by any means to convey 
the impression that the doom of the glow lamp is sealed. 
To find that out we must await further developments. 
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LEGAL. 


Construction Company v. Dick & Co. 


In the Chancery Division of the High Court of Justice on Friday 
(February 3rd) before Mr. Justice Romer, Mr. Moutron, Q.C., said 
that in this matter he bad t> move for an interim injunction, but the 
defendants had put in an affidavit which showed there wasa question 
tobe tried. Under these circumstances he suggested that tue motion 
should stand until the trial, with the usual undertaking on the 
part of the defendants to keep anaccount. He found that they could 
not deliver pleadings because the master had adjouraed the summons 
for directions, and until after the hearing of this they could not go 
on. It seemed to him ridiculous in a patent action where there were 
particulars of breaches not to be able to deliver pleadings. 

Mr. Justice Romgs said that might be so, but it was not before 
him. 

Mr. Mouton: Will you give us leave to set it down. 

Mr. Justice Romer: No, I cannot do that ; it must come before me 
in chambers. 

Mr. N5VILLE, Q.C., for the defendants, said he should object to its 
being set down. This was one of several actions brought in con- 
nection with the same patent. There was one against Thomson- 
Houston which was now pending, and so far as they could judge 
what the plaintiffs were trying to do was to try one of these sub- 
sidiary actions. 

Mr. Justice Romer: If you object I cannot order it to be set 
down, ard it must come on in the usual course. 


WHITE v. HEapLaNd’s Patent StoracH Barrery Co. 


On Wednesday plaintiff appealed from a decision of the Divisional 
Court on the question of costs in an action heard at the Westminster 
County Court. Plaintiff considered that the costs should have been 
— Scale C instead of under Scale A, he having recovered 
over £50. 

The Court on Wednesday allowed the appeal. 


BUSINESS NOTICES, &c. 


Agency Notice.—The Crystal Electric Lamp and Rose 
and Bird, Limited, have appointed Messrs. Moores, Farrell & Co., of 
26, Victoria Street, Manchester, their sole agents for Lancashire, 
Cheshire, North Wales, and the Isle of Man. : 


Annual Dinner.—The employés in Messrs. J. Stone and 
Co.'s electrical department held their annual dinner at the White 
Swan, Deptford, on 28th ult., about 40 sitting down. 


Bankruptcy Proceedings.—The Official Receiver (Mr. 
R.T. Tatham) continued the public examination of Mr. Thomas 
King, electrical engineer, who has lately traded at St. Peter Street, 
Maidstone. The examination took place before Mr. Registrar Warner. 
The examination was of a prolonged character, the whole of the 
debtor’s transactions b:ing very complicated. Debtor had been 
ordered to prepare certain deficiency accounts, both as to his trading 
as well as profit and loss account, but this he had not done to the 
tatisfaction of either the Registrar or the trustee, and consequently 
the examination was further adjourned for the presentation’ of 
amended accounts, and further details as to various figures he had 
set down. Debtor wished to allege that although he knew that his 
business at Brighton was not paying—in fact he admitted that he 
was insolvent so far as this business was concerned—yet he would 
not admit that he was aware of his insolvency in regard to the 
Maidstone business ; in fact he said that was solvent. The case was 
further adjourned until Wednesday last, the debtor being ordered to 
prepare and file more detailed particulars as to his figure®, and an 
amended trading and profit and loss account. 

An adjourned meeting was held last Friday of the creditors of 
John Evelyn Liardet, engineer, 16, Hyde Park Gate, Kensington, 
before Mr. H. Brougham, official receiver, at the London Bankruptcy 
Court. The debtor is at present interested in water motors, electrical 
accumulators, and hydraulic apparatus for irrigation purposes, and he 
Values his assets at sufficient to pay cff all his liabilities (returned at 
£11,157) and leave a surplus of £13,352. He attributes bis failure 
toinability to realise his patents to advantage. A scheme of arrange- 
ment was lodged, but it was deemed to require some amendment, and 

he chairman further adjourned the meeting for five weeks. 


Dissolutions of Partnerships.—Messrs. E. W. Roe and 
E. Brown (Nottingham Electric Lighting and Engineering Company, 
the City Buildings, Carrington Street, Nottingham) have dissolved 
partnership. Debts, &c., will be attended to by Mr. Brown, who will 
continue the business as heretofore. 

Mesars. J. T. Gent, A. W. Staveley, I. H. Parsons, and T. Hurley 
(Gent & Hurley, electrical engineers, 44, Belvoir Street, Leicester) 
have dissolved partnership as from June 30th, 1897. Debts, &c., will 
be attended to by T. Hurley, who will continue the business under 
the old style in partnership with his son T. 8, Hurley. 

Messrs, N. H. Edmondson and F. Barrett (Edmondson & Barrett, 

trical engineers and contractors, Edward Street, Morecambe) have 
dissolved partnership. Mr. Edmondson will attend to debts. 


Liquidation Notice.—The Single Wire Maltiple 
Telephone Signal Company, Limited, is to wind up voluntarily, Mr. 
G. R. Neilson, of Winchester House, E.C., being appointed 
liquidator. 

Belliss Engines.—Since the Belliss patent self-lubricating 
engine was introduced in 1890, about 1,000 sets have been constructed 
varying from 10 to 1,000 H.P., and these have been chiefly supplied 
to electric light and power stations. Frequent extensions to M :ssra. 
Belliss’s works have had to be made, and at the present moment a 
farther large extension is in hand. Tae firm have jast issued an in- 
stallation sheet, noting the various supply stations in the kingdom in 
which their engines are running, and giving photographs of plant in 
a few cases, including an interior view of the Waterloo and City 
Electric Railway Station. 


Brown, Boveri & Co.—A company has just been formed 
in Stockholm with a capital of 100,000 kroner, to be known as the 
Eletriska Actiebolag Holmia, to act as the Swedish agents for Messrs. 
Brown & Boveri, of Baden. 


Calendar.—The Peckham Track Company, of New 
York, &c., who are represented in this c:untry by Messrs. R. W. 
Blackwell & Co., send us one of their large wall calendars for the 
current year. It is made up of monthly sheets, upon which are 
illustrations of the company’s manufactures. 


Catalogue— Mr. T. M. F. Tamblyn-Watts, of Settl», 
Yorks, has issued an illustrated catalogue of physical apparatus, 
including drawing, sutveying, and engineering instraments, balances 
and weights; also apparatus for the study of mechanics. In many 
cases the instruments are illustrated and prices given. The list is 
well arranged. 


The Charge of Alleged Perjury.—Before the Recorder 
at the Central Criminal Court on Monday, in the case of John Lim- 
brey Higgs, on bail, who was charged with giving false evidence upon 
oath authorised under the Companies Acts, 1862 and 189), Mr. G. A. 
Scott (who, with Mr. Horace Avory, appeared on the part of the 
prosecution) said the case had been twice adjourned on the ground 
of the illness of a material witness. Since the last adjournment 
(according to the Times report) the witness had died. The witness’s 
depositions were not taken formally at the police court because the 
witness fell ill before he signed them. On these facts the prosecution 
did not propose to proceed with the charge, they being of opinion 
that the proper course for them to take was to withdraw with the 
leave of the Court. He therefore asked that the recognisances of 
the witnesses should be discharged and that the bill should not go 
before the grand jury. Mr. Bartley Dennis (who, with Mr. Charles 
Matthews, appeared for the defence, said that the person who was 
dead was a most material witness, not only for the prosecution, but 
also for the defence. It was unfortunate for Mr. Higgs that the 
witness had died, because the true facts of the case could never be 
disclosed owing to his death. The R-corder said he thought the 
application was a reasonable one, and he granted it. He accordingly 
directed that the recognisances of the witnesses should be discharged 
and that the bill should not go before the grand jury. Mr. Bartley 
Dennis said that if the case had been thoroughly investigated there 
was no doubt that there would have been a complete answer to the 
charge. The Recorder (to Mr. Bartley Dennis): Yes. You are 
entitled to say that. 


Commutator Bars.—Messrs. T. Bolton & Sons send ont 
a small list dated January, 1899, of additions to stock sections of 
commutator bars. 


To Creditors.—Creditors of the Electrical Coal Catting 
Contract Corporation must send particulars of debts or claims, &c, 
to Mr. W. T. Goolden, 2, 8t. Nicholas Buildings, Newcastle-on-Tyne, 
liquidator, by March 24th. 


Ediswan Ratchet Switch.—The Edison & Swan Company 
are making a new form of high voltage ratchet tumbler switch 
(patent) designed for use as a two-way or change-over switch. A 
ratchet wheel is fitted between the copper spring closers, and a 
ratchet actuated by the lever handle is geared to it, so that a quick 
make and break motion is given to the copper closers, The quick 
make and break motion is accelerated by a strong spring arranged to 
hold the closers either in the “on” or “off” position. For corridor 
lighting or use in bedrooms, where it is convenient to have two 
switches fixed controlling the same lamp, this class of switch is 
specially recommended. 


Electric Clock.—A new electric turret clock has just 
been erected at the Northern Counties Railway Station, Belfast. 


Electrical Progress in Italy.—lLa Associazione fra 
Escrienti Imprese Elettriche in Italia is the title of a new society 
which has just been formed in Florence by Signor F. Fieseler, 
Director of the Societi Toscana per Imprese Elettriche of that city. 
The new society is an asscciation of proprietors of central stations 
generating and distributing electrical energy. 


EP.S. Batteries.—The E.P.S. Company announce an 
increase of 10 per cent. in all prices mentioned in their catalogue. 
The increase has been necessitated by the considerable advances in 
the ) of raw materials, especially lead, during the past few 
months. 


The Large Power Schemes.—A conference of Urban 
District Councils in Lancashire is to be held in Manchester on 
14th inst. to consider the advisability of opposing the Lancashire 
Electric Power Bill. 

The Association of Municipal Corporations has sent in its objec- 
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tions to the Electric Power Bills, but it is not anticipated that the 
measures will come before the Examiner for a fortnight at least. 
The Yorkshire Post says that the pressure being put upon local 
members is so great, that it seeme likely that practically a solid vote 
will be cast against the Bills by the members sitting for borough 
constituencies. 


Lists, —Messrs. W. H. Wilcox & Co., Limited, send us a 


new 1899 illustrated circular of their cemi-rotary pumps, double and 
quadruple acting, mounted and unmounted. 

Messrs. Peto & Radford, Limited, of Hatton Garden, send us one 
of their price lists cf small portable accumulators for a variety of 
purpoees, such as cycle and carriage lamps, electric jewellery, &c. 

The Electrical Company, Limited, have issued a new illustrated list 
of their measuring and testing instruments. Some diagrams are 
given showing connections of meters for alternating and three-phase 
currents, aleo wattmeters for three-phase work. 


New Branches,—The Walsall Electrical Company, Limited, 
have opened a branch at 17a, South Castle Street, Liverpool, under the 
direction of H. H. Hall, A.I.E.E. They are very busy, having the 
following contracts in hand :—For Messrs. Lewis, Limited, Ranelagh 
Street, an installation comprising 3 40-unit dynamos, 76 arc lamps, 
1,000 16-C.P. lamps, switchboard, &+.; for the Royal Victoria Hotel, 
Prestatyn, complete plant for 200 lights with accumulators ; the West 
End Clothiers’ Company, Limited, Liverpool, 100 lights; London and 
Midland Bank, Limited, Liverpool, 150 lights; Hotel Du Nord, 
Liverpool, 150 lights; J. B. Cramer & Co., Liverpool, 150 lights; 
People’s Homer, Liverpool, 500 lights. The company has also 
12 important contracts in hand at Barrow-in-Furness, including the 
Corporation generating station. They are installing the light at the 
Bootle generating station, baths, and Town Hall; and at Manchester 
150 lamps are Teing put into Judges’ Lodgings, Lancaster House, 
Higher Broughton, for which work Mr. Walter Leake is the 
consulting engineer. 

The National Electric Wiring Company, Limited, have opened 
offices and showrooms at 19, Pitfield Street, Hoxton, N. 

Messrs. Handcock & Dykes have opened a branch office at 3, St. 
Nicholas Baildings, Newcastle-on-Tyne, to deal with business in the 
North of England. 


New Premises.—Mr. A. B. Blakey, A.I.E E, has opened 
premises in Albert Hall, Lord Street, Southport, as an electrical 
engineer and contractor. 


Partnership.—Mesers. J. H. Ferguson and James Carver 
have entered into partnership as electricians and eanitary engineers, 
and they will carry on business at Martin’s Lane, Brechin, under the 
style of Messrs. J. H. Ferguson & Carver. 


Sell’s “Telegraphic Addresses.’—We have received a 
copy of that serviceable publication, Seli’s Directory of Registered 
Telegraphic Addresses for the year 1899. The bock, which is an 
extremely bulky volume, gives Post Office telegraph and telephone 
regulations, list of subscribers to the P.O. telephone exchange system, 
namesof telegraphic addresses arranged alohabetically, also cable and 
telegraph companies’ announcements, 8s well as a host cf other infor- 
mation of service to the commercial world, A large map of China is 
of special interest at the present moment. 


Smeke Nuisance.—On 2nd inst. the City of London 
Electric Lighting Company were summoned by Inspector Grist, of 
St. Saviour’s Beard of Works, for allowing black smoke to issue from 
a chimney on their premises, Meredith’s Wharf, Bankside. Mr. 
Topham said that the company had been summoned several times for 
a similar offence, their last conviction being in tke early part of 
January. On the present occasion there were 10 summonses 
sgainst the company, relating to various dates in January. 
Mr. Pasmore, for the defence, complained that the Board 
of Works had been too hasty in launching this batch of summonses. 
They commenced these preceedings five days after the last conviction, 
before the company could have had time to geta better quality of 
coal. Inspector Grist stated that the defendant company used a 
cheap cosl, costing about 103. a ton, whereas the Welsh ccal cost 25s. 
By using the cheaper fuel the defendants saved something like £1,000 


-weekly. For the defence, it was submitted that the company were 


doing everything possible to prevent a nuisance. Their business was 
enormous; they supplied 360,000 lights of 8 candle-power each 
in the City, besides 600 arc street lamps. Obviously, therefore, they 
could not stop any of their engines. Mr. Pasmore added that the 
company did not burn Welsh coal, not, he. would explain, because 
they desired to economise, but because they found it was ineffectual. 
They tried it once, and were summoned for allowing black smoke to 


issue. Eventually, says the Zimes, Mr. Slade, on the suggestion of. 
Mr. Parmore, consented to visit the premises, and the further hearing’ 


was adjourned for that purpose. 

On Tuesday the Army and Navy Auxiliary Storcs, Limited, cf 
Francis Street, Westminster, were fined £5 and 2 guineas ccsts for 
permitting dense black smoke to ixue from the shaft of their electric 
lighting works. 


ELECTRIC LIGHTING NOTES. 


Abergavenny,—Last week the Council had before it the 
report of a Committee on eleciric lighting. It was stated by the 
Cummittee that electric light would be a loes to the town rather than 
# profit, althcugh an expert had reported that there would be a profit 


of £250 per annum, he having omitted sinking fund, site,&c. The 
repoft of the Committee was adopted, so presumably the Council will 
w be prepared to treat with companies. 


Accripgton.—Lord Kelvin’s report on the proposed 
combined refuse destructor and electric lighting scheme says that, as 
a whole, his Lordship considers it to b3 quite satisfactory ; and with 
the machinery and apparatus proposed, a good result ought to be 


- obtained. He is strongly in favour of low tension continuous current, 


aud is satisfied that with the 500-volt pressure now permitted by the 
Board of Trade, the Corporation will be able to cover a much larzer 
area than that proposed at present for electric lighting, and will be 
able readily to extend the work of the generating station to the 
electrical working of the tramways, Mr. Shoolbred proposes to com- 
mence working on the two-wire system, and when the demand for 
electricity increases to change over to the three-wire system. This, 
says Lord Kelvin, can easily be done, and will lead to a perfectly 
satisfactory result. He thinks, however, that when the time ccm:s 
for supplying the more distant outlying districts it will be found that 
the best and most econc mical plan will be to erect a new generating 
station to the south, and to connect it by feeder mains with the net- 
work supplied by the first station, thus causing the two stations to 
work together for the supply of the whole area. The use of the 
Horsfall destructor will, he believer, prove a valuable economy in 
saving coal, even when the amount of refuse to be treated only 
suffices to keep three or four of the six cells in active use. 

Strenuous opposition to the large power schemes is to be cffered 
by the Town Council. ~ 


Aldershot.—After a debite last week the District 
Council resolved not to transfer the electric lighting powers to any 
company, but to put down a municipal plant. The question cf iavit- 
ing tenders will come up later. 


Amblecote.—The Amblecote Urban District Council have 
decided to consent to the application of the Midland Electric 
gala for Power Distribution, Limited, for a provisional 
order. 

Bangor.—The Local Government Board has sanctioned 
the Council’s proposal to raise a loan for the purchase of land for the 
erection of the necessary plant. 

Bath—The Electric Lighting Committee last week 
discussed the question of loans, as more money may be shortly 
required. There is still power to raise £4,452, but more is needed, 
and the subject bas accordingly been referred to the Works Committee 
to go into probable extensions. 


Batley.—It is stated that the Corporation may shortly 
discuss a scheme for carrying out the powers under its electric light- 
ing order, which expires in two years, and an eleciric tramway 
scheme, covering about 4 miles of roads, may be combined withit. A 
tub-committee has the matter in hand at present. 


Betiwsycoed.—A public meeting of ratepayers will be 
held to consider the terms of the Llanrwst Electric Lighticg Com- 
pany for lighting the village. 


Blackburn.—The Council will petition against the scheme 
of the Lancashire Electric Power Company. 


Bolton.—The Town Council will petition against the 
large electrical power Bills and the National Telepkone Bille. 


Bournemouth.—The Council has received copies of 
objections lodged by the Bournemouth and District Electric Supply 
Company and the Bournemouth and Poole Electricity Supply Company 
to the proposed provisional order. The Council has instructed Meesrs. 
Lacey, Clirehugh & Sillar to report upon the condition and efficiency 
of the company’s works, 


Bradford.— Messrs. Sax, Slatter & Co., Limited, have 
just completed the lighting cf the Empire Theatre of Varieties. 
The installation consists of about 900 incandescent lamps, and 10 arc 
lamps. Messrs. Owen Lucas & Pyke were the consulting engineers. 


Brighton.—At the last meeting of the Town Council the 
recommendation of the Lighting Oommittee, that an assistant 
manager cf the electric light works should be appointed, was dis- 
cussed. It was stated that the chairman of the Committee (Covn- 
cillor Dutton Briant) did not agree with the majority of his colleagues. 
It was pointed ont that the mapager (Mr. Wright) was away three 
days in the week.—Alderman Sir Joseph Ewart said each of the four 
departments was supervised by a superintendent. The consequence 
was that the works were carried on with automatic precision, and 
there was no difficulty whatever in their being conducted with the 
greatest possible amount of success. He therefore looked on the 
appointment of a deputy manager as superfluous. The work had been 
carried on smoothly and harmoniously without the slightest friction 
from its very inception up to the present moment. It had developed 
the talents of one of the greatest electric lighting engineers tbis 
country had seen. He was at the head of these works, and he (Sit 
Joseph) hoped no slight would be given to him in coming to the deci 
sion proposed, which he believed he was correct in saying, had not Mr. 
Wright’s warm approval.—In the courze of the discussion which 
ensued, it was denied that the proposal implied apy slight to Mr. 
Wright, and a hope was expressed that he might remain engineer to 
the works for many years—On a division, the Committee’s recom 
mendation was carried by 28 to 14, 

Burslem.—A sub-committee of the Electric Lighting Com- 
mittee has been appointed to meke inquiries re electric lighting, with 
power to employ a consulting electrical engineer, and to visit 80/ 
towns having an electric light installation. 
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Bury.—The Council has resolved to ask Mr. Kenyon, 
M.P., to strenuously oppose the various large electric power schemes. 
The Corporation will petition against the Lancashire Electric Power 
Company’s Bill. 


Canterbury.—The electric light was first turned on for 
private consumption on 3rd inst. Everything has been completed at 
the works, with the exception only of the refuse destructor. Current 
is to be supplied for the first fortnight free of charge. The School 
of Art, at which institution the trial was first made, has been fitted 
with 54 incandescent lamps. The plans of the electric light station 
were designed by the city surveyor (Mr. A. H. Campbell), in con- 
sultation with Mr, Robert Hammond, the consulting engineer; and 
the building was erected by Mr. A. J. Brewster, of Canterbury. The 
engine room plant is from the works of the India-rubber and Gutta- 
Percha Company, Silvertown; switchboard and instruments from 
Messrs. Crompton, of Chelmsford; cable work, by the Western 
Electric Company; boilers by Messrs. Taylor, cf Marsden; and 
refuse cremator by Messrs. Beaman & Das. 


Cardiff.—Last week the Lighting Committee accepted 
a tender of Messrs. Chubb & Co. for extending the electricity works’ 
buildings at a cost of £4,084. The Lighting Committee has been 
discussing whether to give the collector of electric light charges 
power to cut off the supply from consumers whose financial position 
he considers unsatisfactory. The Town Council has resolved to ask the 
Town Clerk to report on the powers of the committee in connection 
with the collection of electric light accounts, The estimates for the 
electricity department for the half-year ending September, 1899, 
were before the Lighting Committee last week. The total estimated 
expenditure for the half-year amounted to £2,313 4s. The heaviest 
item was that of wages at the generating station, the figure being 
£690. Coal charges were estimated to reach £350. The estimated 
revenue for the six months was put down at £3,0.\7 10s. For the 
corresponding six months of Jast year the estimated expenditure was 
£2,250, and the actual expenditure £2,141 3s. 2d. 


Colombo.—Thirty electric arc lamps have been erected in 
the Fort. Current is conveyed from the tramway works in Gas Work 
Street to Galle Buck in cables carried overhead. At Galle Buck the 
current is taken to a 100 horse-power motor dynamo, which trans- 
forms it from 500 voltage to 200 voltage. Messrs. Boustead carried 
out the contract. 


Crewe.—The Council proposes to borrow £26,000 for 
electric lighting, and at last week’s meeting Alderman Thomas com- 
plained that the Electric Light Committee were rushing through 
a partial echeme without giving the Council adequate information. 


Crosby.—The surveyor to the District Council has been 
instructed. to prepare a report upon the ccst and practicability of 
lighting certain leading thoroughfares by electricity. 


Dewsbury.—The Corporation are about to extend the 
electric lighting works. Plans have been approved for the extension 
of the engine room and for a new battery room. 


_ Ealing.—The temporary electric lighting loan is to be 
increased from £15,000 to £20,000. 


Edinburgh.—The Electric Light Committee last week, 
on the representation of the electrical resident engineer, resolved to 
tecommend that provision should be made at the Dewar Place station 
for additional water storage at a cost of £550, as also for an extension 
of the storage batteries at the station at a cost of £1,500, and for 
repairs to existing batteries at a cost of £700. It was also resolved 
to recommend the acquisition of a considerable area of ground at 
Torphichen Street for an addition to the electric light station. The 
Cost of the ground and properties on it is about £15,000. 


Eastbourne.—At the last Council meeting Councillor 
Maude, proposing the adoption of the Electric Lighting Committee’s 
proceedings, said that the Committee recommended a modified offer 
to be made to the company for the purchase of their undertaking, this 
being a slight: increase of £1,549, and they proposed that the offer 
should be made in a slightly different form. They had proposed to 
give practically £20 a share, and this had been taken up as implying 
an offer clear of all liabilities on capital account, and it had been 
pointed out that, having regard to these liabilities, the offer did not 
quite reach that amount. The Committee, therefore, proposed to 

e up the deficiency, and, treating the present share capital as 
£25,105, that at £20 for every £10 would be £50,210. To that 
they would have to add £29,925, £3,401 to repay amount over 
txpended on capital account, £2,000 compensation to officers, £4,152 
for new machinery on order, making a total of £89,688, which, less 
depreciation and reserve funds, £6,275, left a net total of £83,413. 
. hoped that there would very shortly be a meeting of the share- 
olders, and that some conclusion would be arrived at. The 
Proposition was agreed to, 


Glasgow.—The tenders sent in for the various works in 
Connection with the erection of the new power station in Pollok- 
mart Road show that the cost will be about £45,000, without 

ery. 

Great progress has been made of late with the fitting up of the 
electric power station at Port Dundas, and it is expected that the 
‘mps along the Springburn route will be lit in the course of a day or 


two, The Committee hav2 arranged that the current for lighting 
streets and houses, which is to be supplied in future from the new 
— stations, beginning with that at Port Dundas, is to be at 500 
volts. 

It has been remitted to the Sub-committee on Street Electric 
Lighting to consider and report on the electric lighting of additional 
main thoroughfares in the city. 


Hampstead.—The remuneration of electrical engineers 
formed the topic of a lengthy and rather keated discussion at the last 
meeting of Hampstead Vestry (London). While the salary of the 
chief electrical engineer, Mr. Geo. H. Cottam, was increased from 
£450 to £550 practically unanimously, the recommendation of the 
committee that that of the three assistant engineers should be aug- 
mented met with much opposition. The committee thought that the 
increases should be in one case £20 (from £130 to £150 per annum), 
and in the other two, £10 (from £130 to £140 per annum). Mr. 
Saxby propored as an amendment that in the first case the salary 
should be increaged to £160; as it was, the Vestry only paid these 
electriciane, mechanic's wages for their very responsible work. Mr. 
Stone seconded ; in his opinion these gentlemen were the most under- 
paid employ ¢3 of the Vestry. Members, he argued, should realise 
that they ought not to be paid only for the actual work they have to 
perform, but also for the expense of years of technical education. 
He (Mr. Stone) was amazed that the Vestry was able to obtain the 
services of such men at such low salaries. The result of this system 
was that at the first opportunity of a better appointment the assis- 
tant engineers left the service of the Vestry. Sir Henry Harben, 
chairman, in the main, agreed, and said the second incommand ought 
to be paid well—it was a great mistake to pay one official too much 
and his immediate subordinate too little. Mr. Cottam (chief elec- 
trical engineer) said that the assistants each took charge of the station 
at stated times, worked both Saturdays and Sundays, and were en- 
tirely responsible when he was away ; in fact, he would personally be 
extremely pleased if the amendment was carried. Eventually, Mr. 
Saxby’s motion was lost and the original recommendations of the com- 
mittee were carried. In the discussion on Mr. Cottam’s remunera- 
tion, Mr. Pritchard pointed out that he had saved the Vestry 
thousands of pounds by doing the work of a consulting engineer and 
pee the plans, &c., for an extension that would involve an out- 

y of £100,000. 

The Board of Guardiars will enter into a contract with the Vestry 
for the supply of electric current to the workhouse at 4d. per unit 
for two years. 


Haslemere.—The Parish Council thinks that the Hasle- 
mere Electric Lighting Company should include a larger area in its 
application for a provisional order. 


Hendon Asylum.—A contract has just been arranged 
between the Central London Sick Asylums Board and Messrs. 
Hampton’s, of Pall Mall, for a complete electric light installation, 
consisting of a duplicate set of plant, accumulators, &c., to the speci- 
— by the consulting engineers, Messrs. Owen Lucas 
and Pyke, 


Islington.—The Vestry on Friday as a result of a joint 
report by Mr. A. Gay, the electrical engineer, and Mr, A. Towers, the 
treasurer, resolved to reduce the charge for public lighting as from 
the 1st ult. from 5d. to 34d. per unit, and the private supply, after 
the charge of 7d. per unit for the first hour’s consumption of the 
maximum supply demanded, from 6d. to 4d. In the course of the 
joint report the two gentlemen say :—“ We are of opinion that the 
business is now in a sufficiently sound financial position to justify 
a reduction in the cost of street lighting from 5d. hitherto charged to 
34d. per unit, being a reduction upon the present price of 30 per cent. 
It must always be borne in mind that this charge includes not only 
the cost of producing electrical energy, but also the cost of carbons, 
trimming, attendance, repairs, maintenance, and the proportion of 
interest and redemption on capital properly chargeable to street 
lighting. .. . . We are of opinion that the sliding scale principle of 
charging is the correct one, and would suggest that 7d. per unit for 
the first hour’s consumption of the maximum demand should be 
maintained. We suggest, however, that the charge of 6d. for the 
second hour should be eliminated. The revised scale would then be 
as follows:—7d. per unit for the first hour’s consumption of the 
maximum supply demanded, and 4d. per unit for all current con- 
sumed after the first hour. Under this scale a customer whose con- 
sumption averages two hours per day of his maximum demand during 
the quarter, will obtain his electrical energy at an average of 54d. 
per unit, for three hours 5d. per unit, and for four hours 43d. per unit, 
which scale compares most favourably with all the London muni- 
cipalities and companies.” It was decided to adopt the scheme — 
_ by the engineer for the lighting of Canonbury Road and New 

orth Road to the boundary of the parish. The cost of the works, 
including the provision of 31 arc lamps, was estimated at £5,200. It 
was resolved to present petitions against the Bills being promoted by 
the National Tele hone Company and the County of London and 
Brush Provincial Electric Lighting Company. 


Lambeth.—The Vestry has decided to present a petition 

inst the Bill promoted by the County of London and Brush Pro- 
vincial Electric Lighting Company for the reasons stated in a report 
to the Vestry by Mr. H. J. Smith, the clerk. The report states that 
the company in December, 1897, obtained the assent of the Vestry to 
lay a line across the parish so as to connect their lines in Battersea 
with those in Camberwell and the detached portion of Streatham. 
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The comyany agreed to pay and now do pay to the Vestry £100 per 


annun forthe wayleave. As the effect of the Bill will be to empower | 


the company to lay mainsin any part of the parish without payment 
for wayleave, the Vestry clerk suggested that a petition should be 
presented against the Bill unless the Vestry is given an absolute veto 
as to the particular roads to be taken up and unless a safficient rent 
is paid for the concession. At the last meeting of the Vestry this 
report was adopted, and Messrs. Rogers, Hawkey and Vincent were 
appointed to represent the Vestry at the conference convened by the 
Battersea Vestry to consider the proporals embodied in the company’s 
Bill. Tae Parliamentary Committee announced that a letter had 
been received from the Board of Trade, enclosing the draft of an 
amended form of consent (in the form in which the Board proposed to 
approve it) to an extra high pressure supply being given by the London 
Electric Supply Corporation, together with an amended description of 
the system to be adopted by the corporation for the supply of energy 
under the orders already granted by the Board to them. The Board 
of Trade asked for any observations which the Vestry might wish to 
offer to the consent. After considering the matter, the Committee 
Girected the clerk to write to the Board that they considered it 
advisable to leave the matter in the hands of the Board, the skilled 
advisers of whom would be able to say whether the proposed 
> gaa were beneficial and sufficient to secure the safety of the 
public. 


Leeds.—Among other sums to be spent by the City 
Council upon the Adel Reformatory School is £650 for the installa- 
tion of the electric light. 


Liverpool.—The City Council will oppose all the large 
electric power schemes. In moving the resolution Sir Thomas 
Hughes said that the Bills practically t that two syndicates 
should get the whole power of supplying Lancashire with electricity. 
A great community like Liverpool had risked £800,000 upon supply- 
ing electricity, and found now that they would have to oppose two 
syndicates who were trying to obtain powers to come into important 
cities like Liverpool, Manchester, and other great centres of popula- 
tion to do what they liked. It almost seemed like audacity. One 
could have very little patience with it. The proposal was practically 
that these companies should have the power to break up their streets 
where they liked, and possibly not only to supply this community 
but those beyond. 


Llanelly.—Last week the Property and Estate Com- 
mittee discussed the electric lighting of the town, and it was said that 
Llanelly was paying 4s. 8d. against Cardifi’s 2s. 10d. per 1,000 for 
18-C.P. gas. It was agreed to instruct an expert to report on electric 
installation, &c. 


London.—Last week the St. Olave’s Guardians considered 
a report by Mr. Kirkland, electrical engineer, showing that a private 
installation would be the best way to light the Workhcuse at Lady- 
well. The Board adopted the principle of electric lighting, and 
referred the matter to the Committee for consideration. 


_ Maidstone.—Messrs. Kincaid, Waller & Manville have 
prepared a report on the electric lighting of Maidstone, and it will 
be laid before the Town Council at their next meeting a fortnight 
hence. They point out that the provisional order obtained nearly six 
years ago may at any time be in danger of revocation, and they urge 
the Council to keep the supply: in its own hands. They give the 
estimate for establishing a combined dust destructor and electricity 
generating station. The capital expenditure is put at £36,349, and 
£1,287 is allowed for public arc and incandescent lamps and cable 
connection therewith. The annual cost of the electric lighting is 
put at £459, tor which the town would get: 24 arc lamps (about 
1,200 O.P.) burning until midnight, and 48 incandescent lamps of 
32.C.P. replacing the arc lamps after midnight. As against this the 
present gas lighting in the same area costs £292 12s. 3d., a difference 
of £166 7s. 9d. in its favour. Oa the other hand, the annual revenue 
from the electric lighting, including the value of the public lighting, 
is estimated at £5,162 (providing for at least 12,000 private lamps 
of 8 C.P.), and the annual maintenance at £2,061. Thus a balance 
of revenue is shown of £3,101. After deducting interest and sinking 
fund, there remains a net profit of £1,126, presuming the charge for 
private consumers is 6d. per unit. A separate estimate is given of 
the cost of cremating the town refuse, assuming iit to be about 
13,000 tons per annum. This is, labour and superintendence in burn- 
ing the refuse, £758, or 1s. 2d. per ton; repairs to destructor cells, 
£108—total, £866, which is £221 in excess of the present expendi- 
ture for the disposal of the refuse. The report expresses the confident 
opinion that if the Town Council embark in the undertaking, it can 
only result in a profitable issue. 


Macclesfield.—The Town Council has decided to light , 
the new technical school by electricity. The majority of the Council 
and an inquiry re the proposed loan of £30,000 for electric lighting, and 

: it has now asked for further information. It wished the Council to 


are in favour of opposing the Bill of the South 
Cheshire Electricity Company. 


Marylebone.—The clerk at the last meeting of thég® 
Vestry explained that the solicitors had been successful in arranging» 
for a postponement of action for one week in regard to the opposi-% = 
tion of the Metropolitan Electric Supply Company to the Vestry’say, 


Bill on standing orders stage. The result was the possibility o' 


again considering the proposals of the Electric Lighting Committee, = 
which were discussed for along time with some warmth. It was ~ 


eventually decided, by a large majority, to omit from the Bill the 
clause proposing to purchase the company’s system in Marylebone 
upon the undertaking of the company to withdraw its memorial 
against the measure to amend the Bill, so as not to exercise powers 
other than for street lighting and for public buildings until the pur- 
chase of the company’s works, and to employ a firm of accountants to 


make a valuation of the property at a fee of 75 guineas. During the 
discussion Mr. Brooke-Hitching, chairman of the Electric Lighting 
Committee, mentioned that they had endeavoured to obtain the 
services of Prof. Kennedy to act jointly with Messrs. Kincaid, Waller 
and Manville, but that gentleman was too busy to advise the Vestry 
on the matter.—On the motion of Mr. T. W. Baker, it was resolved 
to refer to the Electric Lighting Committee to consider and report 
as to whether the Metropolitan Electric Supply Company are 
authorised by any consent of the Vestry, or by their provisional 
order, to lay trunk mains through Marylebone to supply the areas of 
other parishes, and, if desirable, to confer with the Paddington Vestry 
on the subject. 


Mexboro’.—The Urban Council has taken the necessary 
steps in reference to an electric lighting order. 


Newcastle (Co. Down).—It has been proposed at a 
meeting of the townspeople of this watering place to have the town 
lighted throughout with electricity, the current to be obtained from 
the new Railway Hotel, in Newcastle, built last year by the Belfast 
and Co. Down Railway Company, and which is electrically lighted 
throughout. 


-Oldham,—The Electric Light Committee is still con- 
sidering the question of site for asecond electric supply station. Prof. 
Kennedy, who had been instructed to prepare a specification and 
plans for the supply of an additional dynamo for the existing station, 
and for the erection of a uew boiler-house and the supply of two 
Lancashire boilers, recommended that the order for the dynamo be 
— with Siemens Bros , Limited, on the same terms and price as 

fore, and also gave an approximate estimate of the cost of the 
extension and forwarded specifications for boilers, &:. 

A sub-committee has reporied to the Electric Light Committee in 
reference to an application from Messrs. Buckley & Prockter, Mumps, 
for an alteration in the charges for electric lighting. Mr. Andrew, 
the superintendent, prepared the following report on the subject, 
showing the consumpticn of electric energy by large consumers, a 
suggested scale of charges for large consumers, and the estimated 
reduction in receipts if the scale should be adopted :—Total amount 
of current supplied to private consumers during September quarter, 
63,483 units; during December quarter, 153,534 units. The 217,017 
units by two showed a probable consumption cf, say, 434,000 uni‘s 
during the current year, as compared with 305,859 units last year, an 
increase of about 128,000 units. Of the total 434,000 units, 210,000 
were taken by 30 consumers, the remaining 224,C00 units being dis- 
tributed among 261 consumers. The number of demand indicators 
fixed is 150, and during December quarter 116 benefited to the extent 
of £309 17s. 8d. In the remaining 34 cases consumers obtained no 
reduction. The rebate of £309 17s. 8d. is equal to a total reduction 
of 212 per cent. to the 116 consumers. The amount of rebate 
obtained by consumers of 1,000 units per quarter and upwards was io 
September quarter £43 153.; December, £205 83. 10d., or about £500 
perannum, Ifthe following scale of charges should be adopted, 14 
consumers would be benefited to the extent of about £280 per 
annum. The remaining 16 large consumers would not be likely to 
adopt this scale, as they now receive greater benefits by the use of 
demand indicators. Suggested scale of charges for large users of 
electricity :—First 1,000 units and under per quarter, 4d. per anit, 
average price per unit 4d.; second 1,000 34d., average price 37d. ; 
third 1,000 3d., average 34d.; fourth 1,000 24d., average 34d.; and 
fifth 1,000 and upwards 2d. average 3d. The committee adopted 
_ — and made it retrospective, September 25th last being the 

fixed. 


Partick.—A deputation from the Town Council paid a 
visit to Edinburgh to inspect the electric lighting works. 


Peterborough.—The Town Council have authorised the 
engineer to re-commence the works in Albert Place Meadow, that 
have been stopped for several months during the negotiations with 
the G.N.R. Company as to the purchase of the site. 


Pontefract.—The Guardians last Saturday postponed for 
a month the recommendation of a committee to light the workhouse 
and premises electrically. It was thought that with an outlay of 
£1,500 there would be a saving of £100 perannum. In the mean- 
time, the advice of a consulting engineer is to be obtained. 


Poplar.—The District Board of Works will raise a loan 
of — for electricity works, repayable over the longest posible 
period. 

Reigate.—The Council has agreed upon the Sandpit 


+ site for an electricity station. 


Rochdale.—The Local Government Board recently held 


make a canvass of the town to ascertain the probable number of 


; consumers. The Gas Committee, resenting this, has paid a visit to 
= the Board, which is now reconsidering the matter. Some strong 


remarks were made in the Council meeting last week regarding the 
methods of the Board. 


Rotherham.—A discussion took place on the electric 
lighting question at the last Council meeting, Councillor Gummer, 
chairman of the committee, stating that the Council had adopted 4 
scheme formulated by Prof. Kennedy, whereby the whole of the 
prineipat streets of the borough would be able in the near future t0 
have @n installation of electriclight. It was stated that a profit was 
expected at the end of the second year. - 
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St. Helens.—The Electric Supply Tramway Committee 
on Ist inst. appointed Messrs. G. H. Carter and E E. Eccles to be 
engineers for the new electricity works of the Corporation. There 
were 62 applicants. 


St. Pancras,—Dr. W. Smith, chairman of the Electricity 
Committee, informed the Vestry last week that the committee had taken 
all possible steps in order to supply customers in Brecknock Road, 
where a part of the road was under the control of the Islington Vestry. 
Both the Board of Trade and the Isliogton Vestry had been ap- 

roached in reference to the matter, and the speaker mentioned that 

e had just received a letter from the latter authority inviting the 
committee to meet and discuss the question. Asa result, he hoped 
that something would'soon ba done to remedy the matter. The Elec- 
tricity Committee pointed out that additional arc lamps were required 
for the present scheme being carri:d out in Regent’s Park Road and 
other streets, and on their recommendation, an expenditure of £680 
for this purpose was sanctioned. - 


Sheftield.—The Electric Light Committee have informed 
the Watch Committee that they are prepared to corfer as to the best 
method of lighting the public streets and the police station by elec- 
tricity. They have also informed the Free Libraries’ Committee that 
they are prepared to confer as to the lighting of the Free Libraries 
by electricity. It is intended to purchase for £1,002 a motor gene- 
rator to eupply direct current for the working of lifts and other 
— appliances. The generator is to be in working order in four 
mooths. 

The question of the electric lighting of the Town Hall and 
the Police Offices, has been under consideration by the Lighting 
Sub-Committee of the Watch Committee. They have con- 
ferred with the Electric Light Committee, and it has been decided 
that the vicinity of the Town Hellin Pinstone Street and New Surrey 
Street shall be lighted with electricity as soon as possible. To this 
end special standards are to be designed. 


Shoreditch.—A letter from the Battersea Vestry, asking 
for three delegates to attend a conference to consider the Bill pro- 
moted by the County of London and Brush Company, has been 
referred to the Lighting Committee with power to act. The Lighting 
Committee stated, in connection with the cable rec2ntly di cided to 
be ordered of the British Insulated Wire Company, that the engineer 
required certain of the cable to be of larger section than previously 
used. The section needed was ‘5 concentric, which the company 
offered to supply at 16s. 6d. per yard, and on the recommendation of 
the committee it was resolved to place an order with the company on 
that basis. Arrangements are to be made with the East London 
Water Company for the Vestry to be allowed to lay mains in the 
trenches being opened by the company in Hoxton Street at a nominal 
: *. Mr. H. E. Kershaw said this would save the Vestry about 


Sleafurd.—The Urban Council is considering the ques- 
tion of substituting the electric light for gas for the public streets, 
and an expert is to be engaged to report, 


Southport.—The Council will petition against the Bills 
now being promoted by the Southport Tramways Company, Limited, 
the Southport and Lytham Tramroad Company, the Lancashire Elec- 
tric Power Company, and the South Lancashire and Cheshire Ekcc- 
tricity Company respectively. 


Sowerby Bridge.—The District Council have applied to 
the Board of Trade for a provisional order authorising them to supply 
electricity for any public or private purposes within the area of the 
Council’s gas supply. A number of districts of urban authorities are 
affected, as they are within the gas supply area. 


Stockport.—The Stockport Council will oppose the 
large electric power distribution schemes, also the National Telephone 
Bills and the Heaton Norris District Council's application for a pro- 
visional order. 


Swansea.—The Electric Lighting Committee last week, 
having received sanction from the Local Government Board for the 
£60,000 electric lighting loan, last week had before them estimates 
for the proposed works, but it was resolved not to make them public 
at that stage. s 

On Monday the Committee adopted modified plans and estimates 
for the lighting scheme. 


Village Lighting.—It is stated that the chairman 
of the Heacham (Norfolk) Parish Council has introduced a scheme 
for 14 electric lamps, which he states can be maintained at £28 per 
annum, and a 1d. rate will cover this. A similar echeme is intended 
for the neighbouring village of Snettisham. - 


Whitechapel.—The Board of Works has resolved to 
accept tenders for the performance of such work and obtaining such 
plant as may be necessary to proceed with the installation in the 
manner recommended by Mr. Wright’s report. 


_Winchester.—The business of the Winchester Electric 
Light and Power Company is rapidly extending. A committee of 
the Town Council has just recommended in favour of the use of the 
electric light in the School of Art and Pablic Library, as well as in 
other parts of the municipal buildings. It is also intended to light 
the Congregational Church by electricity. Toe steam laundry, an 
extensive building, has just been fitted with the new illuminant, and 
Works are in progress to carry it to some of the principal private 
houses on the outskirts of the city. 


Worthing.—The Electric Lighting Committee have 
recommended that the area to be electrically lighted shall embrace 
the whole of the streets within the borough that are now lighted by 
gas,and that the Marine Parade, from Warwick Road to Heene 
Road, South Street, and Chapel Road to the railway station, Warwick 
Street, and Rowland’s Road, be lighted with arc lamps of 1,00) 
candle-power; Brighton Road, from the Steyne to St. George’s Road, 
Farncombe Road, Broadwater Road, Crescent Road, Heene Road to 
Richmond Road, Richmond Road, Shelley Road, the Steyne, Seville 
Road to South Farm Road, and Victoria Road, with lamps containing 
a single 50-candle-power incandescent light; and all the remaining 
streets with lamps containing two 8-candle-power incandescent lights. 
As to the price, the Committee were of opinion that the maximum 
charge to private consumers should be 6d. per unit, and the maximum 
charge for public lighting 2d. per unit. The Council are also recom- 
mended to authorise the engineers to complete the preliminary plans 
and furnish the necessary information to enable the Council to apply 
to the Local Government Board for sanction to a loan of £35,000, and 
two members of the Committee have been requested to select the 
several streets within which, in the first instance, they consider it 
desirable to lay distributing mains to supply current to private 
consumers. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Great North of Scotland Railway pro- 
pose putting down a short electric tramway from the Cruden Bay 
Hotél to Cruden Bay Station for the purposes of the hotel. 

The Tramways Committee recently met to coneider what system 
of electric traction to adopt cn the Wocdside route. After discus- 
sion, the Committee agreed to instruct Mr. Dyack, burgh surveyor, 
and Mr. Bell, electrical engineer, to bring up a report as to the mode 
of electric traction to be adopted on the Woodside route, and the 
details regarding the work. It was agreed that carssimilar to the 

~ “ double-deckers” in Glasgow should be constructed. The feeling of 
the Committee was, that the overhead system should be adopted. 


Bath.—Last week the Electric Lighting Committee con- 
sidered a letter received from the British Electric Traction Company, 
in which they put forward a scheme for providing the town with 
light electric railways, current being taken from the municipal 
electricity works. A joint committee of Electric Lighting and Sur- 
veying Committees will consider the matter. 


Blackburn.—Oa 2nd inst., in reply to a question in the 
Council meeting as to the probable date for running the electric cars, 
it was etated that the Electricity and Tramways Committee had done 
all they could to expedite the matter, and bad even instructed their 
consulting engineer to withdraw supplies, and to tell Messrs: Siemens 
that the Corporation would insist on payment of the penalty for not 
carrying out the ccntract within the stipulated time. Alderman 
Thompson did not like to make any definite promise, as they had 
b.en disappointed previously. He seemed to think it would be three 
months before the cars would be running. 


Bristol.—The report of tne directors of the Bristol 
Tramway Company, a considerable length of whose lines is 
worked electrically, shows that in the half-year ended December 
3lst, 12,644,476 passengers were carried in the cars and 
omnibuses. The gross receipts amounted to £78,258 14s. 81, 
and working and general expenses and renewals to £55,806 03. 1d. 
leaving a net balance of £22,452 14s. 7d. for dividends. 
The dividend on the ordinary shares is to be 7 per cent. per 
annum, free of income-tax, and a considerable sum is carried to 
reserve. Tramway receipts show an increase of £8,143. The report 
adds that fair progress has been made with the work of constructing 
the authorised extensions and the adaptation of existing lines and 
depots for electrical operation. The site of the central power station 
at Counterslip has bzen cleared to the required extent, and the 
company’s contractor is now engaged upon the foundations 
and new harbour wharf, the latter being necessary as the 
site fronts the river. An eligible site of five acres of land at 

- Brislington has also been acquired for the erection of an extensive 
der6t and car-building works, the provision cf which will enable 
the company to deal economically with the enlarged undertaking 
under the new conditicns of electrical working. The St. George and 
Hanham Light (Electrical) Railway Order was confirmed by the 
Board of Trade cn November 28th last, but certain formalities to 
satisfy further requirements of the department still delay the actual 
construction of the line. The report also alludes to the creation of 
additional capital in the shape of 25,000 new preference shares of £10 
each ; the interest will be 4 per cent., and the issue will bring the 
company’s capital up to three-quarters of a million. 


Crystal Palace.—A committee of the Lewisham District 
Board of Works has considered the plans, &c., of the proposed Crystal 
Palace light electric railways, whic. scheme the Board had already 
given notic3 to oppose. The only placzs of importance where the 
proposed system touches this district are in Penge and at the top of 
Anerley Hill. The Board’s objections are to the special provisions 
which are being sought as to overhead electric power, the proposed 
carrying of goods as well as passengers, and the steep gradient of 
Anerley Hill, of which objections the committee had directed that the 
Light Railway Commissioners should be informed. 
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Dewsbury.—Last week representatives of the British 
Electric Traction Committee waited upon a sub-committee of the 
Corporation to try to persuade that body to withdraw their opposi- 
tion to the company’s scheme. 


Dublin.—In the annual report of the Dublin Fire 
Brigade, Captain Purcell says:—‘' The general introduction of elec- 
tric traction, with overhead wires in the streets, has rendered it 
necessary to alter our system of fire escapes and methods of working. 
For the present I have cut down the ladders, and reconstructed four 
of the escapes for use in that portion of the city where the wires 
already exist; they will not now reach the highest windows, and are 
only a temporary provision until the new pattern horizontal escapes 
and the stations to house them are ready. Rubber gloves for the 
firemen to wear when working in the vicinity of wires charged with 
electricity, and special insulated appliances for cutting the wires 
when necessary, now form portion of the equipment. To meet the 
altered conditions, I have specially designed an aerial extension fire 
escape, involving some new principles of construction which have 
been provisionally protected in the Patent Office by permission of 
the Corporation. A contract for the first one has been let by your 
committee to William Rose & Co., Manchester, and it is now nearing 
completion at the contractor’s works.” 

It is stated that the central power station of the Dublin Tramways 
Company will be completed by about May or June. 


Dublin and Lucan.—The directors of the Dublin and 
Lucan Steam Tramway Company, in their report, say that they are 
disappointed that more rapid progress has not been made with the 
electrical equipment. The delay has bzen entirely cccasioned by the 
difficulty in procuring a suitable site upon which to build the gene- 
rating station, but one has been recently secured, snd the directors 
anticipate that the line will be working by electricity before the next 
half-yearly meeting of the company. 


Dundee.—A debate at the Town Council meeting last 
week on the tramway question ended in the passing of the following 
resolution :—‘“ That the Council itself promote an extension of the 
tramway system with all possible speed, substantially on the lines 
proposed by the outside company, and remit to the Tramways Com- 
eee corsult an eminent engineer, formulate a scheme, and report 

‘orthwith,’ 


Eccles.—The Council will petition against the Bills of 
re or and Salford Corporations as to electric tramway 
‘action, 


Great Northern and Strand “ Electric.”—At a special 
meeting of the Great Northern Railway Company the following Bill 
will be submitted for approval :—“ A Bill for incorporating the Great 
Northern and Strand Railway Company, and for empowering them 
to construct an underground railway from the parish of Wood Green 
in the county of Middlesex to the parish of Saint Clement Danes in 
the administrative county of London, and for other purposes.” The 
railway, as proposed by this Bill, is to be constructed in tunnel com- 
mencing at Wocd Green:under the Great Northern Wood Green 
station, and following the line of the Great Northern Railway to 
King’s Cross. From thence it will pass in a south-westerly direction 
to its southern terminus, near the junction of the new street (pro- 
posed to be constructed by the London County Council) with the 
Strand. The Bill contains provisions empowering thia company and 
the Great Northern and Stiand Railway Company to enter into work- 
ing and other agreements. The motive power proposed is electricity. 
The directors belicve that the undertaking (if sanctioned) will mate- 
tially aid in the development of the suburban districts served by the 
Great Northern Riilway. 


Glasgow,—Last week at the meeting of the Corporation 
Mr. Paton moved the adoption of the Tramways Committee minutes, 
which bore that a sub-committee had been appointed to report fully 
on the question of the supply and distribution of electric power for 
the tramways, and with instructions to confer with a sub-committee 
of the Electricity Committee, and to obtain the opinion of an expert 
on the whole matter. Mr. Finlay thought it premature to appoint 
anexpert. Mr. Paton said the appointment of an expert had been 
already settled by the Council. A reference to the minutes showed 
that the Committee had been empowered to consult an expert if they 
thought advisable. A long discussion ensued on the general question 
as to whether the expert’s guidance was to be taken by the Tramways 
Sub-committee on the whole subject of the trolley, or by the Joitt 
committee on the subject of the generation and supply of 
power for tramway purposes. The Lord Provost suggested as 
the only way out of the difficulty that the Joint committee 
be empowered to appoint an expert, if they thought it advisable 
t> do so, after the conference had taken place. Mr. Paton 
said the Tramways Committee had to carry out a huge undertaking 
which wouid cost half a million of money. There was the question 
to be considered as to whether they should produce the electricity 
from four or five stations at 500 volts or should have a large 
central station producing current of 3,000 or 4,000 volts. The 
Tramways Committee had the whole expenditure to consider—the 
whole responsibility. The Electricity Committee had no respon- 
sibility whatever. The two departments might very fairly consider 
the question of the manner in which the electricity was to be pro- 
duced. Regarding the rails, the installation, the system in which it 
was to be supplied, whether at 3,000 or 4,000 or 500 volts, the 
Electricity Committee had nothing whatever to do. The Tramways 
Committee had to stand or fall by what they recommended to the 
Town Oouncil. If they were to do all that, surely the reasonable 
thing was not for the Joint Committee to have the services of an 
expert, but for the Tramways Committee, who had the responsibility, 


to have thejvery best guidance they could get. The appointing ofan 
expert had nothing whatever to do with the source from which the 
electricity was to come. However, in view of the feeling shown by 
the Council, he would delete the phrase with reference to the 
appointment of an expert. The minutes, as amended, were 
approved. 


Hanwell and Uxbridge.—The other day objections to 
the confirmation of this light railway order (promoters, London United 
Tramways Company) were heard by Sir Courtenay Boyle and others 
at the Board of Trade. The main objection seemed to be to the carriage 
of heavy goods, and it was ultimately arranged that the promoters and 
objectors should agree on clauses to meet this difficulty as to the 
weight of goods permissible, and submit them t2 the Board of Trade 
for confirmation. 


Italy.—A Reuter telegram from Milan states that the 
electric railway from Milan to Monza was opened on Tuesday in the 
presence of the authorities and the representatives of the railway 
companies, 


Kingston.— Proposals are being put forward from , 


Kingston for the construction of an electric tramway joiniog Rich- 
mond to Kingston and the surrounding towns, to be under municipal 
control. The Richmond Town Council view the scheme favourably. 


Leeds.—The other day, in moving the adoption of the 
minutes of the Tramways Committee, Mr. Smithson referred to the 
resolution recommending that the bonding of rails on the Beckett 
Street and York Road routes be completed, and that the lines be other- 
wise equipped forelectric traction. He said that while the Committee 
hoped to have the electric cars running on the Headingley and 
Chapeltown routes by July, they would not commence on the Dews- 
bury route, owing to the difficulties in connection with the erection 
of the railway bridge. They propose, therefore, to proceed with the 
equipment of the Beckett Street route, and so use all the available 
power. 


Liverpool.—The Corporation on Wednesday last week 
resolved to obtain tenders from those firms on the list of contractors 
for 20 motor cars of the same type as the 12 already ordered from 
the British Thomson-Houston Company, to be delivered not later 
than June ist. 

Mr. Rutherford, in addreesing the Council, said that at present they 
had in stock 82 motor cars, and they had on order 12 motor cars, 
which were to be delivered on May ist. They were told by the 
officials that it would take 36 cars to run a reasonable service on the 
Dingle line, as extended to Aigburth Vale, and Prince’s Park line as 
extended to Toxteth, both of which would be completed in the early 
part of May. Therefore, the result would be that out of the 12 cars 
on order they would have eight cars free. They were to have the 
Smithdown Road extension complete with regard to street and over- 
head works in the early part of June, and they would want for that 
service 20 cars, therefore it was necessary to provide that 12 cars 
should be delivered by June 1st in order to cope with this populous 
district. That was on the basis of a three minutes’ service, and it 
had been thought on reflection that that would not be adi quate, and 
therefore they desired to increase the number from 12 to 20 cars. As 
they would require 300 or 400 cars for the whole city, there was no 
harm in ordering an extra car or two, and especially as in conse- 
quence of the delicate character of some of the machinery of the cars 
they got out of order and had to return to the shed. Eighteen such 
accidents occurred in 14 days. 

_. Speaking later, Mr. Rutherford said that, having regard to the 
great activity in electric traction all over the country, the price of 
electric equipments was bound to go up, and they ought to take every 
opportunity of getting hold of all the plant that could reasonably be 
suggested as necessary for their service. That was why there was a 
considerable amount of haste. The British Thomson-Houston Com- 
pany had offered to give prompt delivery of four cars, and were 
willing to give them prompt delivery of 12 cars. Then there was 
another matter in regard to litigation that caused them to go to the 
British Thomson-Houston Company. There was no doubt that the 
patents for motors and trailers were at present vested in the British 
Thomson-Houston Company. The Liverpool Corporation bad already 
had one or two actions brought against them, and they must not 

lace the Corporation in a position of being subject to law suits and 
injunctions when that could be done without apy extra expense. 

The town clerk stated that when the Corporation entered into acon- 
tract with a German firm and Messrs. Dick, Kerr & Co. to supply cars, 
a prcvision was inserted in the contract that the firms must indemnify 
the Corporation against any liability whatever, either for infringe- 
ment of patents or payment of royalties. After those cars had been 
provided, and were running on the Corporation tramways, an action 
was commenced by the British Thomson-Houston Company against 
the Corporation for alleged —oe of patents. He communi- 
cated with the two firms who had supplied the cars, and they wera 
prepared to fight the case, or, at any rate, to pay whatever damages 
there were. At present the position was that the British Thomson- 
Houston Company had not delivered their statements of claim, but 
he had had an intimation from them that when they had done so, they 
would not require the Corporation to deliver any defence or proceed 
further with the action until they gave notice that the Corporation 
were to do so, and he assumed such notice depended on the direction 
in which the contracts went in the future. He did not expect that 
any court would grant an injunction with regard to the cars that were 
now running. 

Mr. G. Henderson asked if he was to understand that the Corpora- 
tion’s freedom from liability depended on their continuance of orders 
to the British Thomson-Houston Company. 1 

The town clerk replied that he had not said so, but he believed that 
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as long as the Corporation did not order cars from thetwo firms alleged 
to have infringed the patents, the British Thomson- Houston Company 
would not proceed against the Corporation. 

At Monday’s meeting of the Tramways Committee it was resolved 
to invite local firms to tender for the 20 new cars required for the 
electric system. 


The Manhattan Railroad.—A Reuter despatch from 
New York says that the Manhattan Elevated Railroad Company has 
decided to use electricity as its motive power, and to issue 
18,000,000 dols. more stock for the purpose. 


Middleton.—It is stated that the Council has distinctly 
told the Board of Trade that they were not acting in conformity 
with the spirit of the Light Railways Act in giving the British Elec- 
tric Traction pray ed powers to construct a railway through the 
a and the Council is going to appeal to Parliament on the 
subject. 


Mont Blane.—A scheme has been drawn up by M. 
Saturnia, a Geneva engineer, and is at present receiving considera- 
tion, for a projected electric cable railway up Mont Blanc. The line, 
which is estimated to cost £400,000, would be 10 kilometres long, 34 
of which would be in a tunnel. 


Perth.—The Police Commissioners have given consent to 
the application of the Perth and District Tramways Company for 
authority to use electric traction for the trams, but will not grant 
an extension of the lease. . 


Portsmouth.—The Tramways Committee have con- 
sidered the report of the sub-committee who recently visited 
Willesden, Dover, Rouen, and Paris, for the purpose of inspecting 
the electric tramways there. A preliminary report, which had been 
prepared, was read and carefully considered, after which the Com- 
mittee decided, by an absolutely unanimous vote, to recommend the 
Town Council to adopt the overhead system of traction for the Ports- 
mouth electric tramways. The report is to be printed and placed in 
the hands of members of the Town Courcil as soon as possible. Tre 
Committee had under consideration a letter from the tramways com- 
pany with reference to the Committee's decision to apply tothe Board. 
of Trade for the appointment of an arbitrator in respect to the 
purchase of the company’s property. The company applied to the 
Committee not to make the application until after they had seen the 
terms asked by the vendors, and expressed a hope that the negotia- 
tions might be completed without the intervention of an arbi- 
trator. The Committee decided to reply that they were quite 
willing to wait until the terms were sent in, providing the same was 
done specdily, 


St. Helens.—The Electric Supply and Tramways Com- 
mittee have been bisily pushing forward the work of laying down 
and equipping the tramlines for electric traction. On the Prescot 
section the work has been stopped at Cropper’s Hill for some time, 
owing to a request being made by the Tramways Committee that 
double lices should be laid in orderto ensure the safety of the cars on 
this hill, The committee have now resolved to’lay double lines. Ia 
answer to the Tiamwsy Company, the committee have stated the 
order in which they will carry out the proposed extensions. The 
extension to the Ram’s Head, Haydock, will be carried out first, and 
this will be followed by the extensions to Nutgrove, 8t. Helens 
Junction, Derbyshire Hul, tothe boundary of Prescot, and to Windle 
City. The promoters of the St. Helens, Leigh, and Bolton Light 
Railway have undertaken to withdraw their application for powers 
to construct the railway in the borough, and the proposed terminus 
of the light railway will be at the borcugh boundary in Newton Road. 
The St. Helens and District Tramways Company has asked the com- 
mittee to apply for powers to exterd the proposed tramway from 
Derbyshire Hill to the borough boundary to meet the light railway. 
It was resolved, subject to the cost thereof being paid by the tram- 
ways company and the promoters of the light railway, that applica- 
= be made to the Board of Trade for the necessary provisional 
order. 


Tees-side.—Mr. J. Clifton Robinson (representing the 
Imperial Tramways Company) met a deputation from the South Bank- 
in-Normanby Urban District Council last week, regarding the pro- 
posed extension of the Tees-side electric tram system into the South 
Bank and Eston districts. 


Twickenham Light Railways.—The Drake & (torham 
Electric Pioneer Company has proposed to the London United Tiam- 
ways Company, Limited, that they should combine in their applica- 
tions to construct a light railway from Richmond to Twickenham, and 
thus meet the opposition of the Twickenham District Council and 
Iccal residents. The latter company have replied refusing to enter 
into any such scheme. ; 


Wednesbury.—The town clerk has been instructed to 
oppose the Bill of the British Electric Traction Company in respect 
to the South Staffordshire Tramways. 


Wrexham.—The Town Council has decided to engage 
Mr. W. H. Trentham to advise the Council on the proposed electric 
lighting, refuge destructor, and electric tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


Cutting the Manila Cable—A Washington despatch 
says that the decision of Mr. J. W. Griggs, Attorney-General, 
respecting the legal questions raised by the cutting of the Eastern 
Extension cable by Admiral Dewey at Manila has been given. He 
upholds the right of a military commander to cut a cable within the 
territorial waters of the enemy without making his country liable to 
damages. Mr. Griggs, therefore, finds that there is no ground for the 
claim for damages made 7 the Eastern Extension Telegraph 
Company against the United States Government. 


Direct Continental Landline.—The laying of a new 
copper telegraph wire between Paris and Bordeaux for the Francc- 
Spanish Service has just been completed. It is understood that the 
new line will be connected with the Cadiz wire, thus forming direct 
communication between Paris and Cadiz. It is thought that this 
new wire will have special importance, because the Teneriffe line 
bs cerves the West Coast of Africa and South America etarts from 

adiz. 


German Cable Enterprise.—We understand that the 
Saltan has granted to Dr. Zander, director-general of the Anatolian 
Railway, who is connected with the Deutsche Bank, a concession to 
lay a cable between Constantinople and Kustepjeh or (Cuistanza) on 
the Black 8ea coast cf Roumania. This cable, which will be a little 
over 200 miles in length, will render communication between Berlin 
and Constantinople vid Bucharest more secure, and is repo:ted to be 
the first link in a system which has for its object the establishment 
of an independent telegraph line to the East vid Fao. To render 
such a line efficacious it will be necessary that the control of the 
Turkish landline, which runs along the Eupbrates valley, should b2 
handed over to Germany £0 that it may be put isto working shape. 
Although, in the first instance, the scheme now initiated has for its 
object the establishment of a line to the East under German control, 
still the British community will benefit in so far as such a line will, 
when under good management, afford an alternative route to India in 
competition with the present joint-purre combination between the 
Indo-European and the Eastern Telegraph Companies, which per- 
sistently refuses to heed the demand so generally made for a 
reduction cf rates to India. The German Empercr has shown the 
interest which he takes in the subject by telegraphing to the Sultan 
his thanks for the concession granted to German subjects. We learn 
that in ancther direction active steps are being taken to secure for 
Germany an Atlantic cable route which will be independent of English 
landing places. We have frequently pointed out that the cable which 
runs from Emden to Vigo, although its existence is due to a great 
extent to English capital, meets the condition of avoiding an English 
landing place. The cable from Lisbon to the Azores having served 
the purposes of the English companies by which it was laid, can be 
connected with the Emden-Vigo cable, and it only remains to con- 
tinue the line from the Azores to the United States to establish, if 
necessary, with the help of American capital, a line which will meet 
the required conditions.. At the recent meeting of the Anglo- 
American Telegraph Company, the chairman pointed out that a 
German cable was not needed as far as the traffic-carrying capacity of 
the existing cables is concerned, but the German Government seems 
to be determined, and wisely enough, we think, from their point éf 
view, to establish lines both east and west, by means of which the 
control of telegraphic communication shall lie as little as porsible ia 
the hands of foreigners. 


German Submarine Cables.—The Standard Berlin 
correspondent says that the German Government is endeavouring to 
extend its system of submarine cables, in order to be independent of 
foreign lines. Germany has now only two such cables—one, that to 
Spain, has a length of 2,064 kilometres, and was laid at a cost of 
34 million marks. It does not touch England or France, but is con- 
nected with the trans-Oceanic cables to South America, Africa, 
Eastern Asia, and Australia. The second runs from Emden to 
Valentia, in Ireland. A joint stock company, with a capital of 
20 million marks, is now being formed at Cologne for the extension 
of the German submarine cable system. 


Telegraphic Interruptions and Repairs:— 
Down. 
Amazon Company’s cable— 
Cable beyond Gurupa... June 11th, 1898... 
Para-Maranham «. Nov. 14th, 1898 ... Feb. 4th, 1899. 


Repaired. 


LANDLINES. 
Saigon-Bangkok ... ... Feb. 2nd, 1899. Feb, 2nd, 1899. 
Lines rear La Paz, Bolivia Feb. 1st, 1899 aaa re 


Communication with in- 
terior Madagascar (tem- > Feb. 5th, 1899 


porary) ... 


The Telephone Question.—Reading Council is -peti- 
tioning for Government control, and will oppose the National Com- 
pany’s Bills. 

The National Company is circulating a reprint of the Times 
articles on “The Telephone Service,” to which we have already 
alluded at length. The circular contains an appendix compiled by 
the company, showing the progress of the company’s undertaking 
since the amalgamation of the companies in 1859. 

The Altrincham Urban District Council will present a petition 
against the National Telephone Company’s Bill. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belfast.—February 23rd. The Electric Committee wants 
tenders for water-tube boiler, two st-am dynamos, and switchboard. 
See our “ Official Notices ” February 3:d. 


Canterbury.—February 15th. Tenders are being invited 
for the supply of coal to the electricity works during ensuing year 
for the Lighting Committee. The quantity of coal likely to be con- 
sumed is estimated at about 300 tons. : 


Christiania.—February 26th. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty’s 
Consul-General at Christiania, stating that tenders are invited by the 
Norwegian State Telegraph Administration for the delivery of about 
140,400 porcelain telegraph and telephone insulators. Tenders must 
be 1eceived at Christiania by 12 o’clock noon on February 26th, 1899. 
A copy cf the specification, conditions, &c., may be examined on 


personal application at the Commercial Department of the Foreign 


Office any day, between the hours of 11 a.m. and 5 p.m. 


Edinburgh.—February 20th. The Council wants tenders 
for overhead travelling crane and storage batteries. See our “ Official 
Notices” February 3:d. 


Edinburgh.—February 27th. The Council want tenders 
for steam, exhaust, feed, and drain pipes, feed pumps and tanks. See 
“ Official Notices” this week. 


France.—February 16th. The French Post and Tele- 
ph authorities in Paris are inviting tenders for the supply of 46 
ilometres of gutta-percha insulated electric cable. Particulars may 
be obtained from, and tenders to be sent to, Le Sous Secretariat 
d’Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


Gloucester.—The City Council wants tenders for jet con- 
densers, air pumps, cast-iron pipes, &c., for the electricity works. 
Bee our “ Official Notices” February 3rd. 


Islington.—February 23rd. The Vestry invites tenders 
for the supply cf electrical and engincers’ stores for one year from 
March 25th. Particulars, &c., are cbtainable from the Vestry Hall, 
Upper Street, N. 


Italy.—February 25th. Tenders are being invited by 
the municipal authonties of San Severa (Province of Foggia), for 
the electric lighting of the town. Tenders are to be sent to 
Il Municipio di San Severa (Foggia), Italy, from whence particulars 
may be obiained. 


Kingston-upon-Thames.—February 14th. Tenders are 
being invited for the provision of telephonic communication between 
the various buildi:gs upon‘the workhouse premises, Kingeton-on- 
Thames, for the Guardians.‘ Particulars of the architect, Mr. W. H. 
Hope, Unicn Offices, Kingston. 


Manchester.—February 20th. The Corporation wants 
tenders for the supply of sample electric tramcars. See our 
“ Official Notices ” this week. 


Nelson (Lancs.),—February 14th. Tenders are being 
invited for the supply and erection cf the following plant, for the 
Gas Committee :—(Section A) steam dynamo, ejector condensers, &c. ; 
(B) switchboard; (C) alterations to accumulators; (D) overhead 
crane. Particulars to be obtained at the office of the engineer, Mr. 
Wn. Foster, Nelson, Lancs., on the deposit of £2 2s., which will be 
returned on the receipt of a bond fide tender. ; 


Noitway.—February 11th. Tenders are being invited by 
the Norwegian Telegraph Authorities in Christiania for the supply of 
804 tons of telegraph wire 4 mm. diameter and 121 tons ditto53 mm. 
diameter. Tendeis to be eent to the Bureau des Telegraphen, 
eae Karl Jobansgade, 14, Christiania, whence particulars may be 


Oystermouth.—February 27th. The District Council 
wants tenders for the supply of electricity within the area. See our 
“ Official Notices” February 3rd. 

Southampton.— Tenders are invited for one 100-kw. 
engine and generator, one boiler, a set of accumulators, 20 motors, 
&c. See our “ Official Notices” January 27th. 

West Hartlepool.—February 13th. The Corporation 


wants tenders for feeders, mains, arc light leads, and road work. See 
our “ Official Notices ” January 27th. 


CLOSED. 


Glasgow.—lIt is stated that the Westinghouse Electric 
Company are to supply the motors for the Govanhill electric cars at 
a —_ — essrs. Doulton & Co. are to supply the earthen- 
ware du 


Herefuid.—The Town Council has just accepted the 
tender of the India-Rubber, Gutta Percha, and Telegraph Works 
Company, Silvertown, to carry out the installation for electric lighting 
cf the centre of the city, at a cost of £11,231. These figures do not 
include the buildings, trenching, and other matters. 


Leigh.—Last week the Council resolved to affix the com- 
mon seal to contracts with Messrs. Mather & Platt, Limited, for the 
supply and fixing of steam dynamos and steam exhaust pipes for the. 


sum of £2,874, and a water softener, £150; Chloride Electrical 
Storage Syndicate, Limited, for the supply and. fixing of accumulatore, 
£1,500; British Insulated Wire Company, Limited, for the supply 
and laying down of mains and urderground work, £1,537 193. 3d.; 
Messrs. Chamberlain & Hookham, Limited, for the supply of 
CO meters, £304 10s.; Messrs. James Carrick & Sone, Limited, for 
the supply and fixing of an overhead travelling crane, £196 ; Dorman 
and Smith, switchbcard, £715. 


Fareham (Hants).— The Contract Journal gives the 

following list of tendera submitted for electric lighting and laundry 
ant for extensions at County Lunatic Asylum, Fareham. Mr. 
. J. Tayler, county surveyor :— 


F. Shalders, Southampton (accepted) £4,052 
Brush Electrical Engineering Company, London «6 4,630 
Calvert & Co.,Manchester .. 4,650 
Bow, McLachlin «& Co., Paisley 4,700 
Joel & Potter, Limited, London 4,700 
Scott & Mountain, Newcastle-on-Tyne we 4,865 
Laing, Wharton & Down, London .. ay “ oo 4,998 
Matthews & Yates, Manchester 5,385 
Heath, Snoxell & Co., Birmingham .. ae ae 5,540 
Crompton & Co., London oa 5,650 
Thomas & Taylor, London .. 5,700 
Prestwich & But, Kingston-on-Thames .. 5,804 


Sax, Slatter & Co., London ee 
Summerscales & Sons, Keighley (laundry only) .. os 7 
; Note.—There were two lower tenders. 


Middlesbrough,—The Town Oouncil at their last meeting 
had under consideration the reports of the Electric Lighting Com- 
mittee, and the consulting engineer, Mr. Robert Hammond, on the 
tenders submitted for the plant and mains required for the Municipal 
Electricity Works, when the following were accepted :— 


Sec. Plant. Name of firm. Amount. 
A. Boiter House Puant: 3 Lancashire 
boilers ; 8 sets mechanical stokers ; 
steam feed pump; electric feed | Houldsworth « Sons, £8,058 50 
pump; injector; electric motor Bradford, 
and switch gear; weighing ma- 
chine, barrows, «c, 
B. Encise Hovsr Pianr: One 800-kw. } 
slow-speed steam dynamo; one, Davy Brothers, Ltd., £6,900 00 
100-kw. high speed ditto; 200 sq. | Sheffield (with P. R. 
feet floor plates; motor trans- ~ Jackson & Co.'s dy- 
former; tools and instruments; namos),. 
oil filtering apparatus; painting 
and spare parts, J 
D. Overhead travelling 15-ton crane, Southgate Engineer- £325 00 
handrailing, ladder, and 100 feet ing Co., Ltd., New 
of steel rail, Southgate. 
E. Switchboard and instruments Nalder Bros. and £1,200 00 
Thompson, London. 
F, Accumulators, stands, and instru- Hart Secondary Bat- £1,880 16 0 
ments. ; tery Syndicate, Strat- 
ford, E. 
G. UnperGrounp Work: Trenching; The British Insulated £8,711 11 
brick surface boxes; troughing; Wire Co, Ltd. 
cables; joint boxes, &c. Prescot. 
H. Meters: 100 direct current meters. Chamberlain & Hook- £500 00 


ham, Birmingham, 


Sheffield—The Tramways Committee of the Corporation 
have, according to an exchange, recommended the following tenders 
for acceptance :—Cole, Marchant & Morley, Bradford, for two engines 
for the extensions at Kelham power station, £6,796, on condition that 
such engines are strictly in accordance with the specifications of the 
electrical engineer; J. Brown & Co., for supply of four boilers 
(similar to those previously supplied) for the extensions at the 
Kelham power station, £6,250; British Thomson-Houston Company, 
Limited, for two tramway generators of 500 kw. capacity, £5,280 
12s 6d.; that an extended contract be entered into with J. Eshelby 
for the construction and erection of extensions to the power station 
at Kelham Island, on same schedule of prices as contained in his 
present contract, the city surveyor estimating the cost at from £9,000 
to £10,000. 


FORTHCOMING EVENTS. 


Friday, February 10th—At 5 p.m. Physical Society. Annual 
General Meeting: address by the piesident. After 
which at an ordinary meeting, “An Amperemeter and 
a Voltmeter with a Long Scale,” by Benjamin Davies ; 
probably to be read by Dr. Lodge. 

At 8 p.m.—-Institution of Civil Engineers, Students’ Meeting, 
paper on Electrical Driving of Engineering Work- 
shops,” by William Middleton, Stud.I.0.E. 

At 7.30 p.m.—At the Westmirstcr Palace Hotel. The 
Institution of Junior Engineers, joint meeting with the 
Discussion Section of the Architecture] Association. 
a” “Factory Design,” by Mr. J. H. Pearson, 


Saturday, February 11th.—At 280 p.m. Visit of Institution of 
Electrical Engineers (Students’) to the Shoreditch 
Central Station, Coronet Street, Shoreditch. Party 
limited to 20. 
Saturday, February 18th.—At3.15 p.m. Institution of Junior Engineers 
: Le Jag the Ealing Electric Lighting and Destructor 
orks. 
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NOTES. 


Nernst’s Electric Glow Lamp.—As we go to press, 
“ Optimist, London,” writes as follows:—“In the descrip- 
tiont of the above which have appeared in the technical 
journals, and been published in the Patent Specifications, 
and also in the explanation and exhibition of the lamp given 
by Mr. Swinburne at the Society of Arts on Wednesday, 
8th inst., great stress has been laid on the fact that the fila- 
ment does not require to be sealed in a vacuum; Mr. Swin- 
burne, indeed, went so far as to say that it would not work 
ina vacuum. Some of the speakers on Wednesday seemed 
to think that in a few months all our present glow lamps 
would be replaced by the new open filament lamps, and pre- 
dicted bad days for the poor incandescent lamp manufac- 
turers. It appears to me, however, that a most important 
fact has been entirely overlooked, no mention, whatever, 
being made of it on Wednesday last, either by Mr. Swin- 
burne, or by those who spoke in the discussion, namely, that 
the great strides made in electric lighting by glow lamps, are 
almost entirely due to the filament being enclosed in an 
hermetically sealed g'obe, thus rendering it quite safe, and 
allowing it to be used in many places where gas in any form 
would be quite out of the question, and so, of course, the 
exposed filament typ2 of electric glow lamp. No doubt, for 
outdoor lighting, the Nernst lamp will be of great value; 
but a reference to the tables of electric light undertakings 
will show that outdoor lighting is a very small item in most 
central station accounts, so that the usual enclosed filament 
glow lamp would appear to still have the largest field, i.2., 
indoor lighting. No doubt the Nernst filament can be 
partially enclosed, and used indoors, too, but the advantages 
of a glow lamp with a filament hermetically sealed in a globe 
are so obvious, especially from the point of view of fire risks, 
that there is still hope for the oft-abused lamp maker, who 
produces glow lamps that will light without the aid of a 
match or a spirit lamp.” . 


The Cowper-Coles Electrolytic Processes.—As we go 
to press the following letter comes to hand from Mr. (aarles 
J. Beaver :—‘‘ The correspondence on this subject appears 
to have culminated in the question of priority in the matter 
of the use of revolving disc cathodes. Will you allow me, 
as one who was for several years intimately acquainted with 
all phases of Mr. Cowper-Coles’s electrolytic work, to state 
that revolving disc cathodes, as well as revolving cathodes of 
other forms, were used by him long before the date of Dr. 
Tommasi’s patent. The advantageous effects of their use 
were well known to him and his laboratory staff.” 


’ Lectures.—On Monday afternoon Mr. R. W. Hancock 
lectured on “ Everyday Applications of Electricity” at the 
London Institution, Finsbury Circus. 

At the Barnfield Hall, Exeter, on 2nd inst., Mr. H. G. 
Massingham delivered a lecture to the members of the Exeter 
Literary Society upon “Electricity as a Lighting, Heating, 
and Motive Power.” 

Under the auspices of the Bradford Sunday Society on 
Sanday laat, Mr. A. Thornton lectured on “ Wireless ‘Tele- 

raphy.’ 

Before the Mason University College Engineering Society 
at Birmingham last week, Mr. H. Lea read a paper on 
“Some Practical Points in Electric Lighting.” 

At a meeting of the Birmingham Association of Mechanical 
Engineers on Saturday, Mr. G. Conaty, of the Birmingham 
and Midland Tramways Company, read a paper on “ Electric 
Traction ; its application in large towns.” 

On 1st inst. Mr. W. H Whitehouse, A.I.E.E., lectured 
on “ Electrical Work in Connection with Buildings ” before 
the Birmingham Clerk of Works and Builders’ and Foremens’ 
Association. 


Appointments Vacant.—The Leyton. District Council 
want an electrical engineer to take charge of the electricity 
undertaking at £250 per annum, rising to £400. See our 
Official Notices.” 

The Halifax Corporation want an assistant electrical 
engineer, The Southport Council also want an electrician- 
in-charge. See our “ Official Notices.” 


Fire Prevention.—There has just been incorporated a 
new society of about 500 members, known as the British 
Fire Prevention Committee. Mr. Edwin 0. Sachs is the 
founder and the chairman of the executive. The Committee 
includes officials of all trades or professions who may be 
either directly or indirectly interested in the prevention of 
fire, such as surveyors, engineers, municipal officere, archi- 
tects, &c. The Committee proposes (1) to direct attention to 
the urgent need that exists for increased protection of life 
and property from fire by the adoption of “ preventive” 
measures ; (2) to use its influence in every direction towards 
minimising the possibilities and dangers of fire; (3) to 
undertake such independent investigations and tests of 
materials, methods, and appliances as may be considered 
advisable. A testing station is being constructed by the 
Regent’s Canal where such investigations will be carried 
out. Three test huts have been already put up. The 
temperature inside these huts can be continuously recorded. 
This is done by thermo-junctions and reflecting galvano- 
oa of the same type as Sir Roberts-Austen uses at the 

i t. 


Flash Advertisements.—The irritation and incon- 
venience caused by the use of flashlight advertisements in 
crowded thoroughfares in the metropolis has resulted in the 
presentation of a memorial to the London County Council by 
numerous architects. They protest against the method of 
advertising by means of large letters or other emblems 
illuminated by the electric light or gas. The memorialists 
suggest the expediency of applying to Parliament for such 
powers as may enable the Council to deal effectually with this 
and cognate abuses. The search light advertisements have 
caused trouble among the street traffic on numerous occa- 
sions, and this consideration is more likely to move the 
London County Council and the general public than the 
architectural abuse argument. 


The Franklin Institute.—In attaining the age of 75, 
the Franklin Institute is considered to have taken a place a3 
an old Institution in the United States. Dating as it dos, 
says Cassier’s Magazine, from the early years of the century, 
it has seen all that has been accomplished in mechanical 
science since the locomotive became a public machine. It 
was started with the object of promoting and encouraging 
manufacturers, and the mechanical and useful arte. It has 
thus some resemblance to the Society of Arts, but has perhaps 
a rather more practical side, while at the same time being on 
a higher plane than the Mechanics Institute. It is a self- 


_ supporting Institute, boasts of a library of 50,000 volumer, 


and over 36,000 pamphlets, maps and charts, now housed in 
metallic stacks in a fireproof part of the Institution Building, 
which stands in South Seventh Street, Philadelphia. The 
regular meetings of the Institute afford, and have afforded, a 
convenient medium for the communication of many dis- 
coveries in chemistry or physica or novel applications of the 
sciences generally. In the museum attached to the Institute 
is Franklin’s electrical machine and models of historical ma- 
chines, as well as come perpetual motion machines, while the 
Journal of the Franklin Institute is world known. It was to 
the Institute that the U.S. standard of screw threads was due, 
and from time to time practical science has been furthered 
by its influencesand aids. 


Lord Kelvin.—The Institution of Electrical Engineers 
has elected Lord Kelvin an honorary member of the In- 
stitution. His Lordship is the first to be elected under the 
new rules. 


Everard v. Higgs.—In this action, heard on October 
26th last, plaintiff recovered £50 in respect of a claim for 
shares in the I.E.S. Oo. Yesterday defendant’s appeal was 
heard and dismissed by their Lordships. 


Personal.—Mr. E. H. Mottram, who has been an official 
of the Birmingham Tramways Company for nearly 13 yearr, 
has been appointed superintendent of the Oldham, Ashton- 
under-Lyne, and Hyde Electric Tramways. + 
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The Queensland Government Electrical Engineer. 
—An Australian paper says that a deputation representing 
the consulting engineers in the city of Brisbane waited on 
the Postmaster-General in December to protest against the 
Government electrical engineer doing private work. Mr. 
Wilson replied that when that officer was engaged it was with 
the stipulation that he be allowed the right of private work. 
His agreement terminated in 1899, and if any fresh agree- 
= made the views of the depatation would be con- 
sidered. 


The Roéntgen Society.—At a meeting of the Réntgen 
Society last month, Major Battersby read a paper on “The 
Réatgen Raysin Military Surgery,” in which he gavean account 
of the use made of the Rontgen rays in the Sudan campaign. 
After the battle of Omdurman, 121 British wounded were 
conveyed to the military hospital at Abadieh. Of that number 
there were 21 cases in which the bullet could rot be found, 
or its absence proved, by ordinary methods. In 20 out of 
these 21 cases an accurate diagnosis was arrived at with the 
help of the rays, the odd case being too ill for examination. 
The greatest difficulty Major Battersby experienced was in 
obtaining current to work his coil. Finally, the difficulty 
was successfully overcome by driving a dynamo with a 
tandem bicycle. The current for the dynamo was used 
either for charging accumulators or for supplying the coil 
direct. The only objection to this apparatus was the diffi- 
culty of transport. Major Battersby thinks some form of 
the influence machine would be the ideal generator. In this 
we think he is mistaken. The influence machine is ex- 
tremely susceptible to climate. In the Sudan it might work, as 
the climate is, as a rule, very dry ; but in Cuba the American 
military surgeons found it was a complete failure, A machine 
large enough for practical work would also be very cumbrous 
and very fragile. The bicycle-dynamo installation in some 
improved form will probably, after all, prove the best. 


The Mechanicals’ New Home.—The new buildings of 
the Institution of Mechanical Engineers which have been 
erected at Storey’s Gate, St. James’s Park, at a cost of about 
£35,000, although not quite completed, are being used by 
the secretarial staff. The formal opening may not take 
place for some time, but the Institution held a meeting there 
paey (Thursday) afternoon. The premises are stated to 

equipped in a very complete manner, all the lighting and 
power used throughout being electrical. 


Electricity and Plants.—At a lecture given on 3rd 
inst. to the Amateur Horticulturist Society, Dr. E. H. Cook, 
F.I.C., F.C.S8., of the Clifton Laboratory, Bristol, described 
some successful experiments which he had made in forcing 
plants by electricity, and said that in order to multiply 
experiments and extend knowledge of the subject, he was 
prepared to submit to the action of electricity the seeds of 
any plants which might be sent to him, and he would send a 
report stating the results of the experiment. 


_ Electric Power at Kalgoorlie.—A despatch from Perth 

(W.A.) to the Financial News says that the managers of 
some of the leading mines on the Kalgoorlie field are urging 
their companies to combine in erecting a central electric 
power station for supplying electric power to the various 
mines for stamping, hoisting, winding, and pumping pur- 
poses, thus following the action taken for the first time in 
Australia by the English companies engaged in working the 
deep leads in Victoria. 7 


Mr. Quin’s Position at Blackpeol.—The Electric Light 
Committee recommended the Council on Tuesday to allow 
Mr. Quin, the borough electrical engineer, to accept private 
consulting work, his salary to be fixed at £400 for three 


years. The Council discussed the matter briefly, and referred 


the matter to the General Purposes Committee. It was 
thought that if permission were given to Mr. Quin, other 
officials would want to do the same. 


Royal Institution.—At Monday’s meeting several new 
members were elected, and a resolution was passed expressing 
sympathy with the relatives of the late Duke of Northumber- 
land, who had rendered invaluable cervices to the Institution 
for 48 yeare, 


The Northern Society of Electrical Engineers.—The 
annual meeting of this society will be held at the Grand 
Hotel, Manchester, on Tuesday, February 28th, at 7.30 p.m. 
o’clock. The business will include the following :—(1) To 
receive report of Council; (2) To elect a president for the 
ensuing year; (3) To elect the Council and officers for the 
ensuing year ; (4) To receive the president’s address. 


Wireless Telegraphy.—Farther trials of the Marconi 
system were made on 30th ult. at the South Foreland light- 
house, in the presence of representative from the Councils of 
Dover, Ramsgate, Margate, Broadstairs, Sandgate, &c. The 
trials were under the supervision of Signor Marconi. The 
system acted well. The height of the pole used for trans- 
mission was 130 feet, and Signor Marconi considered that 
by this a message could be sent to the French coast. The 
receiving wire on the lightship was run 80 feet up the mast. 
Promises of support to a resolution urging the Board of 
Trade and the Admiralty to take up the system were given. 

It is announced that experiments are about to be taken in 
hand with Marconi’s system of telegraphy without wires 
between Messina and Reggio. : 


The Copper Market.—Mesers. H. R. Merton & Co.’s 
last fortnightly circular contains some startling figures. The 
rice of Ge M.Bs. has advanced from £60 10s. to £69 10s. 
jae the fortnight ending January 31st, a rise, we suppose, 
unprecedented in the history of the metal. The following 
series of prices on January 31st in successive years are inte- 
resting :—1896, £43 17s. 6d; 1897, £51 2s. 6d.; 1898, 
£49; 1899, £69 10s. The European stocks of copper, in 
port and afloat, are 26,015 tons,a decrease of 565 tons during 
the fortnight, and of 1,880 tons during the month, The 
total supplies in January were 18,904 tons, as against 20,785 
tons delivered. This decrease in stock does not justify the 
enormous rise in price which has occurred, and the market is 
evidently being exploited in the interests of sellers. The move- 
ment will, however, defeat itself, for with copper at £69 10s. 
per ton, it will pay electrical engineers under certain conditions 
tomake use of aluminium in place of copper for conducting pur- 
poses. Using the formula and data given by Mr. Kershaw in 
our issue of September 16th, 1898, and substituting 7°31d. for 
5°94d. as the price of copper per pound, we obtain the ratio 
a ° as the relative costs of conductors of copper and 
aluminium of equal sectional resistance. If, however, the 
rice of aluminium be taken at 14°5d. per pound (the Pitts- 
aoe Reduction Company are offering the metal in rod or 
bar form for conducting purposes at this price), the ratio 
becomes oY and copper at the present market price no 
longer possesses any economic advantage for electrical con- 
ducting purposes as compared with aluminium. It will be 
understood that we are not referring to insulated conductors. 


NEW COMPANIES REGISTERED. 


British Mutoscope and Biograph Company, Limited 
(60,408).—This company was registered on January 23rd, with a 
capital of £300,000 in £1 shares, to acquire the business and certain 

tent rights and other parts of the property of the Mutoscope and 

iograph Syndicate, Limited, and in particular the machines or 
instruments known respectively as ‘‘ Mutoscopes,” “ Biographs,” and 
‘"Mutographs;” to enter into an agreement with the said syndicate ; 
to manufacture, cell, purchase, let out on hire, erect, maintain and 
exhibit such instruments, and to carry on the business of electricians, 
electrical, mechanical, chemical and metallurgical engineers, suppliers 
of electricity, photographers, &c. The first subscribers (each with 
one share) are:—E. B, Koopman, 18, Great Windmill Street, W., 
managing director; W. T. Smedley, Newhall Street, Birmingham, 
chartered accountant; F. T. Macdonald, 2, New Court, Lincoln’s Inn, 
barrister; C. A. Pearson, F'rensham Place, Farnham, newspaper pro- 
— E. Hudson, 71, Lancaster Gate, W., printer; G. Newnes, 

ait., Patney Heath, 8.W., and 8. J. Field, 18, Great Windmill 
Street, W., secretary. The first directors (to number not less than 
two nor more than seven) are to be nominated by the subscribers ; 
qualification, £500; remuneration, £1,500 per annum, and a share in 
the profits, divided between them. Registered office, 18 and 19, 
Great Windmill Street, Shaftesbury Avenue, W. 


Trafiord Power and Light Supply, Limited (60,419). 
—This company was registered on January 24th, with a capital of 
£100,000 in £1 shares, to enter into an agreement with William P. J. 
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Fawcus for the acquisition ofa concession for the sole and exclusive 
right and privilege to supply electricity and fuel gas for lighting, 
heating, traction, motive power, or other pu 8, to the whole of 
the roads, streets, and premises in Trafford Park Estate, Manchester, 
and to carry on the business of electricians, electrical engineers, 
suppliers of electricity and gas, iron founders, tool manufacturers, 
boiler makerr, machinists, &c. The first subscribers (each with one 
share) are :—W. P. James Fawcus, Red House, Altrincham, engineer ; 
Joseph Nasmitb, 61, Barton Arcade, Manchester, engineer; Godfrey 
B. Samuelson, 7, Cadogan Gardens, S.W., manufacturer; Hen 
Edmunds, 2, Queen Anne’s Gate, 8.W., manufacturer; Frederic’ 
Smith, Caledonia Works, Halifax, wire manufacturer; James EB. 
Baxter, Leyland, Lancs, rubber manufacturer; and George W. 
Lowcock, 78, King Street, Manchester, engineer. The number of 
directors is not to be less than two nor move than seven; the first 
are to be nominated by the subscribers; qualification, £250; 
remuneration, £750 per annum and a percentaze of the prcfits 
— between them. Registered ffice, 78, King Street, Man- 
chester. 


Electric Canal Haulage Company, Limited (60,462). 
—This company was registered on January 27th, with a capital of 
£3,000 in £1 shares, to adopt an agreement with B. H. Thwaite and 

2orge Cawley, arfd to establish electric generating stations for the 
distribution and use of electric energy for the purpose of hauling 
vessels. The first subscribers (each with one share) are:—George 
Cawley, consulting engineer; Chas. A. Embleton, engineer; John 
Cawley, clerk; Benjamin H. Thwaite, consulting engineer; Horace 
Allen, civil engineer; and Thomas J. Denney, mining surveyor, all of 
29, Great George Street, S.W.; Miss Ada M. Cawley, 54, Huron Road, 
Balbam, 8.W. R-gistered without articles of association. 


Medical Electro-Thermic Generator Company, 
Limited (60,475).—This company was registered on January 28th, 
with a capital of £20,000 in £1 shares, to acquire, take over as a 
going concern, and carry on the business of proprietors of hot baths 
carried on by the Medical Electro-Thermic Generator Company, 
Limited, at 3land 32, Upper Berkeley Street, W.; Buxton Hydro., 
Buxton ; Royal Baths, Harrogate ; Clifton Grand Spa, and elsewhere, 
and to acquire, sell, and use the Greville Electro-Taermic Air Baths. 
The first subscribers (each with one share) are:—G. Hickson, 15, 
Wickham Terrace, Towcester, clerk; A. E. Greville, Towcester, 
solicitor; T. W. Precicus, 1, Norland Gardens, Norland Road, clerk ; 
H. J. Garlick, 54, Porchester Road, Bayswater, clerk ; H. E. Greville, 
32, Upper Berkeley Street, W., sclicitor; Reginald H. Andrew, 2, 
Nutford Place, W., electrician ; and J. Dickinson, 39, Bayham Street, 
Camden Town, bath attendant. Registered without articles of 
asscciation. Registered office, 2, Staple Inn, Holborn, W.C. 


Yale Electric Power Company, Limited (60,493).— 
This company was registered on January 3lst, with a capital of 
£10,000 in £25 shares, to adopt an agreement with Thomas P. O. 
Yale, and to carry on the business of an E'ectric Light and Power 
Company at Blaenau-Ffestiniog, in Merioneth, North Wales. The 
first subscribers (each with one share) are:—Frederick S. Percival, 
Bodawen, Portmadoc, North Wales, quarry proprietor; Horace 
Percival, New House, Pakenham, Suffolk, major-general; Frarcis W. 
Percival, 2, Southwick Place, W., barrister; Cec'l E. G-een, O:kfield, 
Forest R w, Susgex, gentleman; Thomas P. O. Yale, Red House, 
Ri ca, Mon., electrical engineer; William C. Yale, J.P.,D.L , Plas-yn- 
Yale, Corwen, North Wales; Edward H. Percival, J.P., Kenisbury 
House, Gloucester. The number of directors is not to be less than 
three nor more than five; the first are the first five subscribers ; 
qualification, £200; remuneration, £100 per annum divisible. 


“Steady” Arc Lamp Company, Limited (60,532).— 
This company was registered on February 3rd, with a capital of 
£20,000 in £1 shares, to carry on the business of electric lamp manu- 
facturers, mechanical, electrical, and gas engineers, millwrights, 
timber merchants, and suppliers of electricity. The first subssribers 
(each with one share) are: —Walter B. Clowes, 55, Donnington Street, 
Leicester, secretary; James 8S. Blackwell, 54, Clarendon Street, 
Leicester, electrical engineer; William A. Charles, 12, Kennington 
Mansions, §.E., engineer; Frederick C. Geary, 51, Kirby Road, 
Leicester, electrical engineer ; Edwin E. Vos?, 57, Bull’s Head Street, 
Leicester, electrician; Doug as Francis, Mansfield Street, Leicester, 
range merchant; Alfred Lock, 18, Frog Island, Leicester, electrician. 
The number of directors is not to be less than three nor more seven. 
The first are Wm. A. Charles, James 8. Blackwell (mansging directors 
with £250 each per annum), Laban Simpson, Arthur J. Davis, Jobn 
F. Neal, John Rollitson, and Andre Stahl ; qualification, £100 ; remu- 
neration as the company may fix. 


Search Light Syndicate (of America) Limited 
(60,537).—This company was registered on February 3rd, witha 
by of £30,000 in £1 shares (9,000 “ A,” 10,000 “B,” and 11,090 
“C”) to adopt an agreement with Thomas W. Goad and James N. 
Sparks, and to carry on the business of reflector and projector manu- 
facturers, importers and exporters, builders, engineers, electricians, 
metal workers, &c. The first subscribers (each with one share) are: 
—Thomas W. Goad, E.M.C.E, Wesatgate-on-Sea; J. N. Sparks, 
A.M.I1.C.E., Winchester House, E.C.; J. B. Moffatt, Winchester 
House, E.C., clerk; B. M. Woodhouse, 52, Cannon Street, E.C., 
chartered accountant; J. Arnold Norton, Billiter Buildings, E.0., 
secre’ ; Henry J. Welch, 82, Abbeville Road, Clapham, 
8.W., clerk; Thomas M. ©. Steuart, 16, Albany, Road, Camber- 
well, S.E, clerk. The number of directors is not to be less than 
three nor more than seven. The subscribers are to appoint the first ; 
qualification, £100; remuneration, £500 per annum and 5 per 
net profits divisible. Registered <ffice, 22, Billiter 

treet, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Binko, Ridsdale & Co, Limited (54,566).—This com- 


y's statutory return was filed on November 11th, when the whole 
capital of £24,000 in £1 shares was taken up, and paid for in full. 


Bright's Light and Power, Limited (58,290).—This 
company’s statutory return was filed on December 8th, when 66,667 
shares were taken up out of a capital of £200,000 in £1 shares; 54. 
per share has been ca'led on 66,660, and £1 per sbare on the others; 
£16,547 has been paid, and £125 is in arrears. 


Berry’s Electrical Company, Limited (58,587).—This 
company’s statutory return was filed on December 31st, when 883 
shares were taken up out of a capital of £3,000 in £1 shares, and 
paid for in fall. 


Central Electric Supply Company, Limited (53,080). 
—This company’s annual return was filed on January 19th, when 
307 shares were taken up out of a capital of £100,0CO in £5 shares; 
£1 per share has been called on 300, and no calls have been made on 
tke others; £300 has been paid. 


Chelmsford Electric Lighting Company, Limited 
(36,124).—This company’s annual return was filed on January 18th, 
when 9,878 shares were taken up out of a capital of £50,000 in £1 
shares. £9,871 has been paid, and £7 is in arrears. 


Bromley (Kent) Electric Light and Power Company, 
Limited (54,127)—This company’s annual return was filed on 
January 4th when 1,637 shares were taken up out of a capital of 
aso in £5 shares. £1 per share has been called and £1,637 
reczived. 


CITY NOTES. 


Somes very important matters were discussed 

The St. James’s at the meeting of this company, held on Tues- 
and Pall Mall day last, but, as far as the shareholders were 
Electric Lighting concerned, no question exceeded in interest tk at 
Company. relating to the issue of new shares at a pre- 
mium. The suggestion of the directors was, 

that such a premium would provide a substantial addition to the 
reserve, but this was resented by a strong body of shareholders, and 
these differences of opinion led to the whole of the sharehclders 
being circularised both on behalf of the board and their opponents. 
No one denies the wis7om of building up a large reserve, and, as far 
as possible, it ought to be furnished from revenue; bat when it 


_ becomes necessary to raise fresh capital, we think that a company 


whose shares stand at three times theie nominal value is justified in 
issuing shares even to the proprietors at a premium. It might have 
been a pleasant thing for indiviiual shareholders in tte St. James's 
Company to have bought large batches of shares at par value and 
sold them next day at something like the present market price; such 
@ proceeding would enrich the individual, but would not help the 
joint purse of the company. Therefore, asit is the duty of the board 
to consider the interests of the whole body of shareholders, they were 
well advised in suggesting the issue at a premium, and the proprietors 
showed their good sense by accepting the recommendation of the 
directors. We must, however, raise a protest against an alarmist 
paragraph in the circular issued to the shareholders by the beard. It 
is, we admit, important to impress the shareholders of the grave 
necessity of providing a reserve fund, but to do that by staticg that 
the electric supply business is an industry “depending entirely on 
elaborate and refined machinery,” is, we fear, elightly exaggerative 
and quite undesirable. 


Westminster Electric Supply Corporation, Limited. 


Tux report of the dircctors, to be presented to the ordinary meeting 
of shareholders to be held on Wednesday, February 15-b, at Eccleston 
Place, states that the supply of current which, on December 3lst, 
1897, was provided for the equivalent of 290,561 lamps of 8 OP., 
had increased by December 31st, 1898, to the equivalent of 339,986, 
and at the present time there are on circuit the equivalent of 
343,617, and applications have been received for a further 8,134 
lamps of 8 C.P. The length of roadway in which mains have been 
laid now exceeds 48 miles, making about 197 miles of waya, into which 
upwards cf 168 miles of copper (strip and cabl.) have been drawn. 
The directors bave taken special steps to encourage the use through- 
out the system of supply of 200-voltlamps. The effect of this change, 
when completed, will be to increase very greatly the capacity of the 
existing mains and to reduce future capital expenditure under this 
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head. ‘The extensions of the central stations at Davies Street and 
Eccleston Place, referred to at the last general meeting, have been 
completed, and the plant is at work. The plant and machinery have 
been working satisfactorily throughout the year, and have been fully 
maintained from revenue. Owing to the continued increase in the 
applications for current, the central station at Davies Street is now 
‘practically equipped for its maximum supply, while the space avail- 
able at the other stations will shortly be utilised. As it has been 
found impossible to obtain a further suitable site for extension or the 
provision of a new station within the corporation’s authorised area, 
the directors have united with the board of the St. James’s and Pall 
Mall Company in promoting a Bill for a joint central station outside 
the com panies’ areas, for the purpose of supplying current in bulk 


-to the existing stations of this corporation and of the St. James’s com- 


pany. The capital invested in this undertaking, as shown in the 
ance-sheet, is at present unremunerative. The late prolonged 
strike in the South Wales coalfields, and unforeseen difficulties in the 
ccmpletion of Millbank Street station, have caused very considerable 
additional expense during the year. The directors consider that they 
may congratulate the shareholders on the fact that, notwith- 
etanding these difficulties and the extra rebate allowed to con- 
sumers, which came into force on January Ist, 1898, the 
total cost per unit remains about the same, and there is no decrease 
in the amount available for dividend. An interim dividend, at the 
rate of 10 per cent. per annum, for the half-year ending June 30th, 
1898, has been distributed. After allowing for depreciation, sinking 
fund, &c , the net balance available for dividend is £28,033 6s. 4d. ; 
the board therefore recommend the payment of a dividend at the 
rate of 14 per cent. per annum, less income-tax, for the past balf-year, 
making 12 per cent. for the year ending December 31st last, carrying 
forward a balance of £1,000 9s.8d. The directors have to record 
with extreme regret the death during the past year of their colleague, 


Mr. James Herlop Powell, and in accordance with Article 127 of the 


articles of association, they have elected the Right Hon. Lord 
Ampthill to fill the vacancy. In accordance with the articles of 
association, two cf the directors, W. Hayes Fisher, Esq., M.P., and 
Sir Douglas Galton, K.C.B., retire; but, being eligible, offer them- 
selves for re-election. 


Anglo-American Telegraph Company. 


THE ordinary general meeting of the Anglo-American Telegraph Com- 
pany, Limited, was held on Friday last at Winchester House, O'd 
Broad Street. Mr. Francis A. Bevan presiding. 

The Cuatnman, comparing the figures of the past half-year with 
those of the corresponding half-year, said there had been an increase in 
receipts ¢f no less than £14,418, the total rec-ipts being £190,520, as 
against £176,102. In addition to these increased traffic receipts they 
bed alco earned durirg the past half-year £3,800 by. the letting out 
ef the Minia, and besides that they brought forward a balarc:3 cf 
£17,5€0. They bad, therefore, the gross amount to deal with of 
£212 493, as against £167,832 last year. The increase over the corre- 
sponding half-year in working expenses was £2,329, and in repairs of 
cables £2,€68 ; altogether £5,032. Deducting that from the £15,558 
gross increase on the receipts, they bad an increase of £10,555, as com- 
pared with the corresponding period of last year. The renewal fund 
had increased during the year by £59,700—derived, £24,000 from the 
amount sgreed to be taken out of revenue, £21,000 from interest, ard 
they had realised some of their securities, on whith there was a very 
handsome profit of £14,300. These three items made up a sum of 
£59,700. The renewal fond was gradually attaining a very substantial 
amount, but it was.the right policy to pursue, at all events for the 
present, to go on increasing that renewal fund. The result of these 
increased receipts was that they were able to give the deferred share- 
holders a dividend. They were able, after paying the preferred 
shareholders their 6 per c2nt., to give the ordinary shareholders £3 93. 
for the year, and 18s. to the deferred shareholders. Of the amount 
required for this, no less a sum than £17,558 had been derived from 
the earnings of the Minia during the past year, and had they not 
had that windfall they would not have been able to give 
the deferred shareholders this substantial dividend. They 
had begun the year very well, and the gross receipts of the 
pool, of which the Anglo was entitled to 55 per cent., were rather 
more than £5,000 for the first month of the year above what they 
were in January, 1898. The 1674 cable had been broken, but not at 
any great distance from the land, and at a place where there was no 
difficulty in repairing it. When the ice which was now down in the Bay 
had cleared away, they would be able, without the slightest difficulty, 
to mend the 1874cable. He need scarcely say that they endeavoured 
ia every way to keep up to date as to appliances, to perfect as far as 
possible the work they did, and he believed they would continue to 
diminish. what was called technically “delay in the messages ”— 
namely, the time occupied in the transmission of messages between this 
country and America. No effort would be spared on the part of the 
directors or the management in order to. ensure that this traffic should 
be conducted as perfec'ly a3 porsible. The arrangement which had 
been in operation for many years, by which this company carried the 
German traffic, expired at the end cf the year, and the German Post 
Office had given them notice that from the end of the year they 
would no longer be asked to carry their messages. This meant 
that they were going to arrangements to lay a cable for them- 
selves. The directors of the Anglo-American Company had 
had a great deal of negotiation with the German Post Office 
authorities, and had tried in every way to make some 
arrangement with them by which the laying of this cable should be 
avoided. All efforts had hitherto been unavailing, and the Germans 
seemed to think that they ought to havea cable of their own. If 


they had made up their minds to that it was impossible to prevent 
their carrying those wishes into operation, but he was not aware 
either that the capital necessary for laying the cable had been sub- 
scribed or that any cable had been ordered. If this cable was laid it 
certainly would not be for the requirements of the traffic. It was 
absolutely unneeded as far as traffic was concerned; the existing 
cables were quite able to carry all the existing traffic, and could 
carry a great deal more. The chairman of the Direct United States 
Company rather seemed to convey the impression to his share- 
holdera that their cables were pretty full, but he (the speaker) was 
inclined to. take the other view, and to say that they could still carry 
a great deal more traffic than at present, and that, therfore, this 
cable, if laid, was perfectly unnecessary as far as traffic purposes were 
concerned. He did not exactly urderstand how those German gentle- 
men who laid the cable were going to mske very much profit 
out of it, but that was their concern. They had before 
them the example of the French company, which had made nothing 
since it left the pool in 1886: and if the Germans were to make 
any profit it must be that they had a substantial guarantee from the 
Government. Again, though they might carry the traffic one way— 
outward from Germany—he did not see how they were going to get 
traffic from-the other side. The whole of the traffic there was in the 
hands of the allies of tke existing companies, who were bound to 
hand to them all the traffic that they could collect; and if the new 
German cable were to make arrangements with any or the existing 
companies, it was evident the existing companies must give up some 
portion of theirs. He did not think they need be too much alarmed 
as to this threatened German cable. Probably it would come cff in 
some way or another, but he did not think tie loss would be to them 
quite so much as some people thought. It would be a loss un- 
doubtedly if carried out. There was.no concealing that fact; but, 
considering that the company’s ordinary traffic was increasing, he 
was not fearful that this threatened competition would affect them 
so very severely. The German Goverament might find some way in 
which they could carry out their arrangements. Meanwhile, all this 
company could do was to sit still, The chairman concluded by 
moving the adoption of the report and approval of the dividends as 
recommended by the directors, which was accepted. 


St. James’s and Pall Mall Electric Light Company, 


The ordinary general meeting of the shareholders of the above com- 
pany was held on Tuesday at the offices, Carnaby Street Central 
— Golden Square, W., Mr. Eustace J. A. Balfour, the chairman, 
presiding. 

The report and accounts having been taken as read, the CHaIRMAN, 
in moving their adoption, said that since he had the pleasure of 
meeting the: shareholders last year the business of the company had 
been carried’on in a satisfactory manner, and he was in a position to 
congratulate them on the continued success of the undertaking. The 
extensions at Carnaby Street central station had been completed and 
equipped with machinery of the most modern type, and the station 
was now in full working order, with a plant of 4,500 horse-power. 
The ‘Mason’s Yard station had been fitted with new engines 
to overcome the difficulties which were experienced from vibration, 


and that station had been running satisfactorily throughout the year, . 


in copjunction with the Carnaby Street station, with its full plant of 
1,500 horse-power, and there had been no cause of complaint. In the 
course of the year they had added a total of 12,026 lamps to their 
service, amcunting to an increase of upwards of 13 percent., and they 
had now a total of 142,853 connected. Fresh orders were coming in 
daily, including several large consumers, and there was every reason 
to suppose that the business would continue to expand in the same 
steady manner as it had in the preceding years. A further reduction 
had been effected in the working expenses, and it was notable that 
in spite of the unfortunate strike which took place in the Welsh coal 
trade, and which enhanced the price of coal, their cost per unit of 
electricity—which was the lowest of all the metropolitan companies— 
had been slightly reduced, and he might also add that he believed they 
were among the very few companies against which no complaint was 


‘made in the matter of smoke. As he informed them in his speech 


last year the directors had acquired a freehold site on which they pro- 
posed to deal with all future extensions and so secure economy in 
working. They had resolved to enter into an agreement with the 
Westminster Electric Supply Corporation to promote a Bill in the 
ensuing session of Parliament under the title of the Central Elcctric 
Supply Comyany, Limited, to erect a joint station for the supply of 
electricity in bulk to their respective districts, and to share the ex- 
penser. Unfortunately, that Bill was opposed in the last session of 
Parliament by the Great Central Railway Company, who succeeded 
in getting compulsory powers over the land for their own 
purpose, thus delaying them a full year in their opsrations— 
time which they could ill spare. A fresh Bill had been 
drafted for the ensuing session, and a suitable plot of land had 
been scheduled for compulsory purchase; and in view of the fayour- 
able attitude of the Joint Committee of Parliament which had under 
consideration last year the granting of additional facilities to electric 
supply undertakings, he thought there was a reasonable prospect that 
the echeme would be carried through to a successful issue. The 
Central Electric Supply Company, which would be controlled by the 
joint boards of the St. James’s and the Westminster Companies, and 
placed under the same management, would be able to supply all the 
future requirementsof both companiesin the most economical manner. 
The result of the Bill would be to enable the directors to take steps to 
meet the growth of their business. The present plant would suffice 
for their requirements for another season only, and it was imperative 
that provision should be made for further extensions for the winter 
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of 1900. The directors therefore were proceeding by Bill in the 
ensuing session of Parliament to acquire, by compulsory purchase, 
certain property at the back of Carnaby Street station, and they pro- 
to extend their present premises, and put down sufficient plant 
as would enable them to meet all requirements. Oat of the profits 
of the year’s working, the board proposed a dividend of 124 per 
cent., with a further bonus of 2 per cent.; but as he had pointed out 
Jast year, the dividend of 144 per cent. was, in a certain way, a fic- 
titious one. With regard to the founders’ shares, as they were aware, 
those rights had been extinguished by purchase—by the issue to the 
founders’ shareholders of 12,000 ordinary shares. At present the 
founders’ shares were held by him (the chairman) in trust for the 
company, and would shortly be technically as well as practically extin- 
guished. The ordinary capital of the company would then stand at 
£160,000, and the directors proposed to round off the ordinary share 
capital by the issue of the remaining 8,020 shares. They had deemed 
it advisable to pay off £50,000 4 per cent. debenture stock, so that 
at the commencement of next year the capital would stand at 
£200,000 ordinary and £100,000 preference share capital, and the 
company would then have clean borrowing powers to the extent of 
half its capital issue to deal with its extensions. The premium 
on the issue of these 8,020 ordinary shares would be placed as on a 
previous occasion to reserve. That would considerably strengthen 
the position of the company, and enable them to place the capital to 
the best advantage. These shares, in accordance with the articles of 
association, would be issued pro rata to the shareholders, and although 
he was not in a position to say at what price the issus would be 
made, he might state that it was the intention of the directors to act 
on the policy of building up an adequate reserve fund, and also of 
giving adequate profits to the shareholders. He was sorry 
to say that on that questicn the directors were in disagreement 
with certain large shareholders, and the board had thought it right 
to issue a circular to the shareholders, in which they laid their views 
on the matter very fully before them, and iu which they asked them 
to support their policy. In reply to that two circulars had been 
issued, in which, while no objection was taken to the formation of 
proper reserves, the opinion was expressed that such reserves should 
be provided out of revenue. In looking at that question, the first 
thing to be said was that the directors were not prepared to depart 
from their settled policy of many years past—a policy which had 
been approved by the bulk of the shareholders. It must be remem- 
bered that the company was going to Parliament for extended powers 
this year, and he felt sure thatif they adopted the suggestion of some 
shareholders, and issued those shares at par, they would not stand any 
chance of getting their Bill through. They were, too, undoubtedly on the 
eve of seeing inventions introduced into electric lighting which 
would very much reduce its cost. It was very difficult to prophesy 
what exact effect that would have upon the company, but it might be 
that it would produce an increased demand, so great and so sudden 
that they would have the utmost difficulty in meeting it. In that 
case, the question of raising fresh capital very rapidly might aris, 
and with the reserve fand which theissuing of the 8,000 odd shares 
would give them they would be able to meet such circumstances by 
raising new capital at a comparatively low rate of interest. 
Therefore, in view of all th2 circumstances of the cae, and 
especially in view of their applying to Parliament for compulsory 
powers he and his fellow directors believed their policy to be a wise 
anda politic one. They must never forget that they were a public, 
and not a private company. They had no monopoly. Competition had 
been keenly felt in the past, and would probably be again felt in the 
fature, and in the face of competition a strong financial position was the 
only safeguard. In conclusion, he said that although the board were 
always sorry to differ from any section of their shareholders, yet they felt 


bound in this case to adhere to their settled policy, in which, he was ~ 


glad to say, they were supported by a majority of the shareholders, as 
evidenced by the proxies they had received. 

Sir J. H. Morais seconded the resolution. 

Mr. E. P. S. Reep wished to move an amendment to the effect 
that it was desirable that the 8,020 shares should be offered to the 
shareholders at.par and not at a premium. 

The CHareman said he could not accept that as an amendment, 
upon which Mr. Reed said he would b3 compelled to move that the 
report of the directors be not adopted. With reference to the point 
at issue, he said he thought the matter affected the shareholders per- 
haps more than it did the directors. They might assume that a sub- 
stantial premium would be asked—say, from £6 to £8 per share— 
and they, the present shareholders, would be asked to put their 
hands in their pockets to that extent for the 7 of establishing 
a capital reserve fuad. If the shares were to be offered to the public 
it might be wise and judicious to issue them at a premium, but he 
did not think tuch a policy was right to adopt in the present case. 
It was asking the shareholders to put their hands in their pockets and 
subscribe a heavy premium forthe benefit of posterity. 

Mr. D. Hurron seconded the amendment, and said he felt very 
strongly that the shareholders ought to receive those shares at par. 
According to the directora they were to pay a large premium to create 
a fund which was to be kept for 30 or 33 years, and then it was to be 
repaid to them under the name of redemption of capital, so that they 
would practically repay their own capital out of their own pockets. 


He suggested that it would be better for them tokeeptheir money in . 


their own pockets rather than leave it with the company to be re- 
deemed at such a lengthened period. 

Mr. Boutnois, in supporting the amendment, ssid that any share- 
holder, if he so pleased, could make his own redemption fund out of 
his dividend. 

Mr. W. H. Hurcuinson thought that it was unfair to burden the 
present shareholders with the creation of such a large reserve as was 
proposed. If the directors issued the shares at a small premium he 
thought the shareholders might be willing to accept it. | 

Mr, Hoxpse said that it might be a very excellent thing for the 


founders’ shareholders if the ome issue was made at a premium, 
but he thought that it would be a most unfair thing to those who had 
bought their shares in the market and paid £17 for them. 

Mr. Watrter Lear (a director) said that so far as he knew the 
intentions of his colleagues, their idea was to put the reserve fund 
into the business and use it, bat they claimed a free hand with 
regard to that reserve fund. There were many uses to whith it might 
be put. Suppose they had a bad accident or a fire at their station, 
as prudent men they ought to havea large reserve fund on which 


‘they could draw ia such a contingency if necessary. It must be 


remembered that all the directors were shareholders, and it would be 
a very nice thing for them to put many thousands of pounds into 
their own pockets, and those of their friends and the shareholders. 
They could do that simply by issuing the shares at par, and if they 
did not do so, the shareholders must believe at least that they were 
disinterested, and that they had very seriou3 convictions on the subj:ct. 
There was the question of competition, which they must not ignore. 
The question of issuing the shares at par was one which the directors 
considered absolutely vital. They had been asked to name the price 
at which they would issue the shares, but they could not do that, for 
they did not know yet when the money would be required. There 
was not the slightest doubt that they intended to issue them so as to 
give the shareholders a substantial return of profit, but beyond that 
he could not go. 

Replying to a shareholder, the Cuaraman said that the directors 
had received proxies in favour of their policy totheextent of £21,306, 
= —- had been sent in against the directors to the extent of 

The Cuareman briefly replied upon the discuision, and upon a show 
of hands the report was adopted by 26 to 21 votes. 

Subsequently special resolutions were pais2d as follo wa: — 

“That the capital of the compary be reduced from £300,100, 
divided into 20,000 preference and 40,000 ordinary shares of £5 each, 
and 100 founders’ shares of £1 each, to £300,000, divided iato 
20,000 preference and 40,000 ordinary shares of £5 each, by cancelling 
the 100 founders’ shares of £1 each.” 

“That the Bill introduced into Parliament intituled ‘A Bill to 
empower the 8!. James’s and Pall Mall Electric Light Company, 
Limited, to acquire lands and erect generating stations, and for other 
purposes,’ a copy of which has been submitted to the meeting, b3 and 
the same is hereby approved subject to all such additions, altera- 
— ; and variations as Parliament may think to make therein or 
sanction. 


Central London Railway Company. 


TuHE report of the directors of the Central London Riilway Company 
for the half-year ended December 31st last, to be submitted to the 
seventh half-yearly general meeting, to be held in London on 15th 
inst., states that the expenditure for the half-year has amounted to 
£371,568, the total to date being £2,445,077. A further call cf £2 
per share was made, payable on January 13th last, and since the close 
of the year the Electric Traction Company have been paid thereout 
the cash amount due to them under the contract for work done to 
December 31st last as certified by the engineers. The engin-ers 
report that the main line and station tunnels are compl-ted, with the 
exception of 100 yards which remain to be constructed at the Bink 
Station. The lift shafts are sunk at this point, and the roof of the 
public subway is now being putin. The low-level subway connecting 
the Lombard Station of the City and South Loadon Railway Company 
with the Bank Station iscomplete. Sabstantial progress has been made 
with the power station and depé; at Shepherd’s Bush, and the large 
buildings necessary for the rolling stock and electric machinery are 
approaching completion. A considerable portion of the generaticg 
plant has been delivered, and its installation will shortly be com- 
menced, At several of the station sites building operations are in 
progress, and the erection of the electric lifts is in hand. The 
materials for the permanent way are in course of delivery and the 
rails are being laid down. Having regard to the special difficalties, 
entailing material delay in completing the large underground station 
in front of the Mansion House, the board have deemed it advisable 
to apply to Parliament for an extension of the time allowed for the 
completion of the works and for an increase in the sum authorised to 
be paid as interest to the proprietors during the construction of the 
railway. A Bill extending the time for one year from June 39th 
next will be submitted to the proprietors at the special meeting to be 
held after the conclusion of the ordinary meeting. The directors 
record with sincere regret the death of Sir John Fowler, Bart., who 
was ons of the engineers of the company. 


Cambridge Electric Supply Company, Limited. 


Tue report cf the directors to a at the ordinary general 
meeting of the company, to be held at the company’s offices, Thomp- 
son’s Lane, Cambridge, on Friday, Febraary 17th, 1899, at 12 o’clock 
noon, states that the prospects of the company continue to be satis- 


‘factory. During the-year 1898 there bas been added to the com- 


pany’s mains, the equivalent of 3,885 8-candle-power lamps, making 
the total 25,080. The number of uaits supplied has ben 260,307, an 
increase of 38,800 or 17 per c-nt., 36 new consumers have been added, 
meking the total 365. There has been a general increase all round in 
the company’s extension of mains, the capital expenditure for the 
past year has been £3,035 13s. 7d. ; 16,706 yards of pipe and cable 
have been laid down, and the duplicatesystem of distribution referred 
to in last year’s report is on the point of completion. The company 
afier paying all charges, placing £250 tothe reduction of preliminary 
expenses, £300 to depreciation account, and £84 1s. 7d. to the credit 


_ of suspense account, has a balance of £3,037 94, 11d., which, added 
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to £292 16s. 10d. brought forward from last year, makes £3,330 
6s.9d. Aninterim dividend of £1,068 9s. 3d. and interest on tem- 

rary overdraft £71 Os. 3d., have already been paid, leaving a net 
here of £2,199 17s. 3d., out of which the directors recommend the 
payment of a dividend of 44 per cent., making, with 2} per cent. 
already paid, 7 per cent. for the year. This will absorb £2,067 
53. 6d,, leaving a balance to carry forward of £123 11+. 9d. 


Newcastle and District Electric Lighting Company, 
Limited. 


Tax report of the directors of the above company states that the 
supply of current continues to give satisfaction to the company’s 
consumers. The installations connected to the company’s mains 
duriog the year are equal to 3,678 10-candle-power lamps, bringing 
the total up to about 36,278, and 778828 units of electrical energy 
have been supplied, as against 642.969 units eupplied in 1897. Daring 
the past year 2,563 yards of main and branch pipiag have be:n Iaid, 
together with 10,336 yards of main and branch cable. The gross 
earnings during the year amount to £7,546 0;.1d., and after paying 
interest, and making provision for depreciation, the directors are 
able to recommend a dividend of 5 per cent. for the half-year ending 
December 31st (less income-tax), which, together with the interim 
dividend paid in August last, makes the dividend 8} per cent. for the 
year. Sir B. C. Browne retires by rotation, but is eligible, and offers 
himself for re-election as a director. The auditors, Messrs. Strachan 
and Co., also offer themselves for re-election. 


National Telephone Company, Limited. 


THE report for the half-year ended December 31st states that the 
income of the half-year amounted to £573,707, as compared with 
£507,602 for the corresponding period of 1897. The expenses 
amounted to £312,462, as compared with £283,085, and the net 
result for the half-year (after deducting the Post Office royalties, 
amounting to £54,356) is a profit balance of £206,888, as compared 
with £178,457. The rentals carried forward for unexpired terms of 
running contracts amount to £536,654, as compared with £473,586. 
Oat of'the available balance the board recommendsa dividend at the 
rate of 6 per cent. per annum, less tax, on the first and second pre- 
ference shares, 5 per cent. per annum, less tax, on the third prefer- 
ence shares, and 6 per cent. per annum, tax free, on the ordinary 
shares. The board also proposes to transfer £50,000 to reserve, and 
tocarry forward £3,287. The sum of £367,201 has been expended on 
capital account during the half-year in the erection of 6932 addi- 
tional exchange and private lines a:d in the construction of under- 
ground lines, 


Great Northern and City Railway Company. 


Tue half-yearly meeting of this company was held on Tuesday last 
at the Westminster Palace Hotel, Sir Charles Scotter in the chair. 

The CuargMan said that it was now nearly nine years since the first 
Parliamentary powers were obtained for making the railway, but no 
efforts appeared to have been made to raise the capital until 1894, 
‘Ihe application to the public at that time was not successful, and the 
scheme was allowed to remain in abeyancefor some time. Applica- 
tions had, however, been made to Parliament and granted for exten- 
sion of time and other powers, and the line was to be completed by 
the end of June, 1902. Although he was fully acquainted with the 
scheme as originally submitted to Parliament he had no connection 
with it,until the beginning of last year ; and, having carefully looked 


into the evidence given before Parliament, he had come to the con- 


clusion that there was no underground electric scheme in Londen at 
the present time which had more justification for its origin, or which 


cffered better prospects of ultimate success. It would not be dependent 
upon & limited area for its traffic, but it would practically be the City 
terminus of the Great Northern Railway, and the railway itself ran 


through and would accommodate a district which was said to be the 
most.densely populated part of London. The Great Northern Rail- 
way Company were by agreement bound to run a minimum of 50 
trains each way per day, and he would not be surprised to find that 
bumbsr largely increased when the line was opened for traffic. The 
growth of the Great Northern-suburban traffic was phenomenal, and 
Sir Henry Oakley, when eupporting in Parliament the Bill-for the 
making of the railway, stated that it increased.at nearly one million 
peraonum. The railway differed from other electric railways in the 
fact that the tunnels were larger and quite capable of taking the Great 
Northern rclling stock without difficol:y, so that their suburban traffic 
could be efficiently worked to and from the City in through trains and 
in much less time than by any existing route. When the first prc- 
spectus was issued by him and his colleagues last June they did not 
go to allotment, because the amount subscribed did not resch 
£1,000,000 —the minimum sum they had fixed as that 
which would justify their proceeding with.the railway. Some 
people thought that they were too cautious, but that was the 
directors’ determination, and there fore they returned the amount sub- 
scrib:d. A few weeks later, thanks in a great measure to the influence 
und perseverance of Sir Henry Burdett, arrangements were made 


‘which secured the necessary funds, and the prospectus was adver- 
‘tised again for one day only, with the result that on July 20th lastthe 


directors went to allotment with more than £1,000,000 of share capital 
subscribed, divided amongst about 400 shareholders, As to the con- 
struction of the railway, a contract had been entered into with Messrs, 
S Pearson & Son, Limited, to carry out all the works ard equipment 
for the lire at a lump sum, they taking all the risks. The engineers 
were Sir Douglas Fox and Mr. Francis Fox, from whom they had 
received a repo:¢ upon the progress of the works, dated the 6th inst., 


which stated that at the Regent’s Canal the contractors were in the 
possession of all the necessary houses, except one, for the tem- 
porary purposes of their yard and for the permanent generating 
station. The working shaft at that point had been sunk to 
its full depth—namely, 53 feet from the surface, and the head- 
ing to give access thence to the railway tunnels was 
being started. The foundations for the electric light engine and air 
compressor were in place, and some of the machinery had been 
delivered on the ground. The construction of the special shields for 
driving the funnels was well in hand, and they would be quite ready 
by the time the heading reached the centre line of the rail- 
way. They did not look upon the Bll which the Great Northern 
directors were promoting for the construction of an electric railway 
from Wood Green to King’s Cross as in any way a competitor to 
their line. In his judgment the only way to do away with the 
enormous congestion of traffi: in the streets of London was by 
piercing London throughout with electrical railways. 
Sir ALLEN SaRLE seconded the motion, which was adopted. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have appointed special eettling days as under:—Wednesday, 
February 15th.—Costa Rica Electric Light and Traction Company, 
Limited—£130,000 5 per cent. first debentures, Nos. 1 to 1,000 of 
£100, and 1,001 to 1,600 of £50 each. Wednesday, March 29th.— 
Illinois Oar and Equipment Company—€0,832 sbares of $25 each, in 
certificates of 10 shares, and have ordered the same to be quoted in 
the Official List. : 


W. T. Henley’s Telegraph Works Company, Limited. 
—Subject to audit the directors recommend a dividend on the 
ordinary shares at the rate of 12 per cent. per annum (including the 
interim dividend of 4 per cent. already paid) and a bonus of 2 per 
cent. per annum, les; income-tax, payable March 1st. 


Eastern Telegraph Company, Limited.—At an cxtra- 
ordinary general meeting held on Wednesday at Winchester House, 
Mr. J. Denison-Pender presiding, the resolution which was passed at 
a previous meeting was confirmed. The resolution was for altering 
clause 29 of the articles for association. 


City of London Electric Lighting Company, Limited. 
—The directors recommend a final dividend on the ordinary shares 
of 34 per cent. on the capital paid up, making a total dividend cf 
6 per cent. for the year ended Decemb2r 31st. 


Telegraph Construction and Maintenance Company, 
Limited.—The directors propose paying a dividend of 10 per cent. 
(£1 4s. per share) in addition to the 5 per cent. already paid, making 
15 per cent. for the year 1898. 

Brush Electrical Engineering Company.—The 
directors have declared an interim dividend at the rate of 6 per cent. 
per annum cn the preference shares for the half-year ended December 
31st last. 

W. T. Glover & Co.—The transfer books of this 
company will be closed from the 4th to the 17th inet. : 

Waterloo and City Railway Company.—The meeting 
of this company was held yesterday afternoop, when the report was 
adopted and a 3 per cent. dividend declared. A report will appear 
next week. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
—t ww 4th, 1899, were £172 18s. 5d.; aggregate to date, 
5s. 6d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending February 8rd, 1889, were £2,274 123, 8d.; corresponding 
period, 1898, £2,276 0s. 84.; decrease, £1 83, 


, The City and South London Railway Company.—The receipts for the week end- 
ing February 5tk, 1899, were £1,185; week ending February 6th, 1898, 
£1,068; increase, £72; total receipts for half-year, |1899, £6,688; corre- 
sponding period, 1898, £6,456; increase, £2382, Miles open, 3}. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending February 4th, 1899, were £124 193. 6d.: week ending February 
4th, 1898, £101 0s. 5d.; increase, £23 193. 1d. Total receipts to date, 1899, 
£711 18s, 7d. ; corresponding reriod, 1898, £538 Os. 8d.; increase, £178 17s. 11d. 
Miles of track open week ending February 4th, 189, 8; week ending 
February 4th, 1898, 2. Car miles run week ending February 4th, 1899, 
4,265; week ending February 4th, 189°, 2,581, Number of cars, week 
ending February 4th, 1899, 11; week ending February 4th, 1898, 7. 


:The Dublin United Tramways Company.—The seeolas for the week ending 
Friday, February 8rd, 1899, were as follows:—D. U. T. Co., horse cars, 
£1,693 10s. 11d.; ditto, electric cars, £826.10s. 11d.; D. 8. D. Co., electric cars, 
£551 2s. 7d.; total, £3,071 4s, 5d.; corresponding week last year—D. U. T. 
Co., horse cars, £2611 1s. 3d.; ditto, electric cars, £116 14s. 7d.; 
D. 8. D. Co., electric cars, £896 17s. 9d.; total, £8,124 13s, 7d.; decrease, 
£58 9s. 2d; aggregate to date, £15,421 18s.9d.; ditto last year, £15,659 8s. ; 
decrease to date, £287 14s. 8d. Worked:—The mileage open is 18 miles 
electrically, 26 miles by horses, as against 11 miles electrically, and 81 
miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
January 18th, 1899, were £288; total receipts to date, 1899, from June 29th, 
1898, £7,589. Miles of track open, 3}. Car miles run, 8,995. Number oi! 
cars, 10. Week ending January 25th, 1899, £295; total receipts to date, 
1°99, from June 29th, 1898, £7,884 Miles of track open, 84. Car miles 
run, 4,929. Number of cars, 10. : 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
February 5th, 1899, amounted to £1,278; corresponding week last year 
£1,283 ; decrease, £10. 


The South Staffordshire Tramways Company.—The receipts for week ending 
February 8rd, 1899, were £587 8s. 4d.; sgeseste receipts for five weeks, 
£2,895 14s. ad. ; week ending February 4th, 1898, £608 15s, 9d. aggregate 
receipts for five weeks, £2,957 12s, 5d. _ : 
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SHARE LIST OF ELECTRICAL COMPANIES,—TELEGRAPH AND TELEPHONE COMPANIES. 


Present 


Issue, - NAME. 


| Stock 

or Dividends for 
Share. the last three years. 


Closing 


Quotation, 


Business done 
during 
week ended 
Feb. 8th, 
1899. 


1,332,5231 Do. do. 


1,432, 2681 Do. 


124,400]; African Direct Telegraph, 4% 


25,000 | Amazon Telegraph, shares... coe 
125,000 Do. do. 65% Debs. Red. . oe see eee 
905, 5601 Telegraph ... 

8,047,2201 do. 6% Pref. | 
8,047,2201 De do. ace | 
0001 Do. Debs. “Qnd series, | 
~ 44,000 | Chili Telephone, 1 44 
10,000. 0008 Commercial Cable 


Sterling 


Consolidated Telephone and Manufacturing 
16,000 | Cuba Telegraph ... | 
6,000 Do. 10 % Pref. 
12,931 | Direct t Spanish 
6,000 do. Cum. "Pref. 
30,0001 De do. 4 Debs., Nos. 1 to 6, 000 ... 
60,7101, Direct United States Cable 


120,000 | Direct West India Cablo, 44 % ‘Reg. “Deb. 
_ Eastern Telegraph, Ord. Stock . eae 
| Do. 34% Pref. Stock oa 
Do. Lg Certs., all paid ... 
89,900 Do. Debs., repayable Angust, 1809 . 
Mort. Deb. Stock Red. 
Eastern Extension, toa, and China Telegraph ... 
Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. i 
drgs., reg. 1—1, 049, 3,976—4, 326 
Do. do. Bearer, 050—8, 975, 4, 827—6, 400 
320,0001 Do. 4% Deb. Stock ... 
Eastern and South African Telegraph, 5 %, Mort. Deb., 
1900 red. ann. drgs., Reg. Nos. 1 to 2,343 
Do. do. do. to bearer, 2,344 to 5, 500 | 
» 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 
4% Reg. Mt. Debs. (Mauritius Sub. ) 1—8,000 
180,227 Globe and Trust... ose ove oe 
180,042 Do. do. 6 % Pref. aes see aes 
Great Northern of 
Do. do. Debs. 


Halifax & Bermuda Cable, 3% 1st. Me, ‘Dbs., x n. 1-1,200, rd. 
Indo-European Telegraph eee 
London Platino-Brazilian Telegraph, 6 % Debs. ... aes 
National Telephone, 1 to 484,597 see see ove 


Do. 6 % Cum. 2nd Pref. ... 
Non-cum. 3rd Pref., 1 to ‘250, 000 
34 % Deb. Stock Red. 
Oriental and Elec., Nos. 1 to 171, 504, fully paid 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000.. 
Reuter’s ... ase “se 
Submarine Cables Trust ses ose 
58 United River Plate Telephone 
151,7331 Do. do. 5% Debs. ... 
200. West African Telegraph, 5 % Debs. . ee 
West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 
Do. do. 4% Debs.,1—1 ,500 gua. by Braz. Sub. Tel. 

Western and Brazilian Telegraph ase 
83,129 Do. do. do. 5 & Pref. Ord. ... a 
Do. Def. Ord. coe 
889,521 Do. do. do. 4% Deb. Stock Red. ... 
West India and Panama Telegraph ... ove 

Do. do. do. 6 %, Cum. lat Prof. ... 

Do. ~ do. 6 % Cum. 2nd Pref. ... 
80,0001 Do. do. 5 % Debs., Nos. 1 to 1,800 
Western Union — U.8. Telegraph, 6 % Ster. Bonds ... 


500 year 4 % Deb. Stock Red. 


15,000 Do. Cum. Ist Pref. | 


| 1:96. 1508. 
100 | .. | | (100 —104 [100 —104 
100 | 87 92 (87 — 92 
‘Stock £2 188 98 68 — 70 68 — 70 
Stock £5 6s| 6 6% 120—121 (120 — 121 
‘Stock’ ... (188.% 164— 17 | 164— 17 
16 | 163 
100° 110 —114 
. $100 8 8 1809 —190 180 —190 
10/8 7% | OF | h 
| 10110 % | ... | 17—18 | 17—18 
5 4 4 | 4— & 4— 5 
5 10 |10 |10—11 |10—11 
50 44% | 44 w 104 —107% 104 —107% 
20} 23% | ... | | 123xd) 124— 13 
102 —105 102 —105 
Stock) ... | ... 175 —180 177 —182 
2s <a 103 —106 103 —106 
103 —106 103 —106 
100 5% 99 —102 xd 99 —102 
4 4 125 —129 —129 
10/7 7 18} 18} 
10 —103 99 —103 
Base 5 5 100 —103 100 —103 
4 4 124 —128 xd124 —123 
“10. 5% (99 99 —103 
100 5 we |... [100 —103 [100 —108 
100 102 —106 xd 102 —105 
25 | 4 | 104 —107% —107% 
10 | 44% | 44 | 13}xd 123— 13} 
10 | 6 6 17}xd 163— 173 
10 110 % (19% | ... | 29—30 | 29 — 30 
%/ 5 101 —104 101 —104 
.. | 99 —103 | 99 —102 
25 110 |10 .. |58— 61 | 58 — 61 
100 6 6 {09 —112 —112 
5 | 54% | 6 6% | 6 | 6 
10 6 | 14—16 
10 6 | 183—15 
5 | 5 5% 5%) 52 | 5§— 53 
Stock) 34% | 34% 34% 99 —102 | 99 —101 
100 | 4 4%... \104—107 104 —107 
8/5 5% | — 7% | 6— 
5 5 43— 5} 
Stock} ... | ... | 103 —106 104 —107 
100 —103 100 —103 
| 103 —106 /103 —106 
15 | 2 33 123— 128 | 123— 123 
5% | & | 
74, 44 
Stock! ... 
10/1 
10 | 6 
10 | 6 
100 | 5 
100 6 


| 


| 


+1053 
| 
| 
122 | | 


105} | 


100 
1273 
18} 


1054 


175 


1254 
173 


123 
174 


ELECTRICITY SUPPLY COMPANIES. 


80,000 Charing Cross and Strand Electricity Supply a | 11}2 
20,000. Do. do. do. 44 % Cum. Pref. 6— 6 6— 
84,000 Blectrcity Supply. Ord., 6 6 6. 9—10 9—10 
60, 000, Deb. ‘Stock Red... Ad 44 . 113 —115 114 —116 115 
50,000 City Lightirg, Ord. 40 }001—90,000 10 7% 10% 6% 244 23 — 24 233 
10,000 Do. Ord. Nos. 90,001 to 100,000... —% |23— 2% 223 228 
40,000 Do. Cum. Pref., 1 to 40,000 ... 10/6 6% 6 | 1 | 1 164 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid| ... 5% 5%. 125 —180 125 —130 ty Piel 
80,000 | County of Lond & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 nil nil | 1 1 124— 134 133 123 
10,000 Do. do. do. Nos. 30,001 to 40,000 TO xcs | 12 — 13 12 — 18 13 123 
20,000 —Do. do. do. 6 % Pref., 40,001—60,000 10 6% 6%. 144— 154 | 144— 15h 148i. 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 5— 5  5— 5 
15,661 House-to-House Electric Light Supply, Ord., 101 to 15, 761 | 9—10 9—10 
12,000 Do. do. 7% Cum. Pref... 5 7% 7%. Ge | 
110,000 London Electric Supply Corporation, Limited, Ord... | 4} 84— 4 
48,050 Do. ng do. 6 % Pref. Cel) sce — 7 | 6— 7 63 68 
100,000 Do. do. 4% 1stMt. Db. Stock Rd. Stock ... 103 —105 103 —105 105 
62,500 Metropolitan Supply, 101 to 62,500 | 105% 6% 19—20 183—19h 193 183% 
22,500 Do. Nos. 62,501 to 85,000, £4 paid eee mee ins 12 — 13 12 — 13 12 a 
220,000/ Do. 44 %, Firat Mortgage Debenture Stock —121 118 —121 1204... 
6,452 Notting Hill Electric Lighting ee a 10 4% 6 17—18 173—18 | 18, 18 
31,980 St. James’s and Pall Mall Electric Light, 17 — 18 164— 173 174 178 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 9—10 9—10 93 9 
South London Electricity Supply, Ord., £3 paid ... one H 3g— 38 33— 38 34 3g 
70, "900 | Westminster Electric Supply, Ord., 101 to 80,000 He 5 9 % 1a % 12 % 154— 164 Lo 3 164 16 15 
Quotations on Liverpool Stock E 


* Subject to Shares. 


3 Unless chen atated all shares are fully paid. 


Dividends marked fare for & Year consisting of the later 


i. Dividends 


xchange, 
in deterred ey being used as capital, 
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120 
16%) 164 
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100,0001 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock nate Business done 
Present NAME, or | Dividends for Caer a during week 
1896,.| 1897. | 1898, Highest.| Lowest. 
60,000 | Aluminium “A” shares, Nos. 1—60,000 ... | | | BE | BO — Bh 
90,000 Do. % 1st Mort. Deb. Stock Red. ee». Stock}... | 94 —100 94 —100 
80,000 ary | 174— 185 | 17 — 18 17}4| 17% 
0. 0. um. . 80, ,000 
10,000 (issued at £2 10s. prem. all 10} 14 14 1338 
100,000 Do. do. 5% Perpetual Debenture Stock . [Stock]... {120 —122 |120 —122 1214 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000... 3 | nil nil 1j— 23 1j— 23 2 123 
90,000 Do. do. Non-cum. 6% Pref. 1 t0 90,000 2 nil 2i— 28 2 
125,0001 Do. do. Perp. Deb. Stock . [Stock| | | (LIL —116 {111 —116 
,000 Do. do. 44 % 2nd Deb. Stock Red. ... AR {LOL —L04 101 —104 101 
20,000 8 Cable Construction shares, Nos. 1—20,000 ... = | 1 11 113 | 10} 
90,000 do % 1st Mort, Deb. Stock Red. Stock 110 —113 {110 —113 
35,250 Central sss || 10} 93— 10} 104 9}8 
178,303 £8 p | 8h |... | 
71,447 Do. do. Def. do. £5 paid 4— 4— 
630,0001| City and South London Railway Stock| 1,%%| 18%| 69 — 71 7 72 | 704 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pd. EO ase 43— 5} 
82,098 | Crompton & 1 to 32, 3 3 23— 3} 
Do. 5% 1st Mort. Reg. ebs., 1 to 743 of } 
82,850 £100, and 901 to 1,070 of £50 Red. eas as = 98 —101 98 — 101 eee ses 
99,261 | Edison & Swan Utd. El. shares, £3 pd.1 to 99,261 5 | 5s 6 |- 3 24— 3 2: 235 
17,139 Do. do. do. “A” Shares, 01—017,139 | 5 6 4— & | 
194,023 Do. do. do. 4% Deb. Stock Red. ... | 100/| ... oss ee — 99 97 — 99 99 : 
112,100 | Electric Construction, 1 to 112,100 . || 6 6 24— 24hxd 
25,000 Do. do. 7 % Cum. Pref.,1 to 25,000 7 7 7%| 3— 8 | 3— 8 | ... 
140,300 do. 4% Perp. Ist Mort. Deb. Stock ee. [Stock] ... es) .. {103 —105 {103 —105 1044 | 103 
91,196 8 Patent Copper Depositing, 1 to 70,000 ... 2 g— § 3— 3 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 re : 1 + 434 eee ead 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 7 . | 10— 12 10 — 12 
12,500 Henley's (W. T.) Telegraph Works, Ord. .... 10 | 10 12 14° %| 244— 254 | 25 — 26 257 | 242 
8,000 0. do. 7 % Pref. 10| 7 7 7 %| 194 | 18h— 194 | 184] ... 
50,000 do. do. 44 Mort. Deb. Stock... |Stock, 44%) 44%) ...° Llu —115 —116 
50,000 and Telegraph Works ess. | 20 120 10 | 22 — 28 22 — 23 2275) 
800,000 Do. do. 4 % 1st Mort. Debs. | 100 | ... Ate ... |L02 —106 (102 —106 
87,500 {Liverpool Railway, Ord. ... 3} 33%! 10i— 10 10i— 103 
87,850 | Telegraph Construction and Maintenance ... | 15 15% 87 —41 87 — 41 404 39 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20 ,000 9 | 9 
13,400 Do. do. 5% Cm. Prf. Nos. 6,601 "to 20,000 5 53— 64 6} 63 | 
540,000! Waterloo and City Railway, Ord. Stock... 100 | 3 %|109 —112 —112 


+ Quotations on Liverpool Stock Exchange. 


t Unless ann stated all shares are fully paid. 
Dividends marked § are i. @ year consisting of the latter part of one year and the first part of the next. 


ham Electric Supply, Ordinary £5 (fully paid) 1034. 


luminium, Ordinary, 10O—12 ; 


7% 


Pref., 11—12. 


House-to-House, 44% Debentures of £100, 105—108. 
Kensington and Knightsbridge Electric Lighting, Ordinary en 


£5 (fully 


paid), 
Ordinary 8 


Share 


ers 18—14; 1st Preference Cumulative 6%, £5 


3. Debentures, 107—110%. Dividend, 1897, 


ares 10% 
* From a Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


National Electric Free Wiring, 10s. paid, 8/6 to 9/6. 
Smithfield Market Electric, 44—43. 


_*T, Parker, £10 (fully paid), 153. 


Bank rate of discount 3 per cent. (February 2nd, 1899). 


MARKET QUOTATIONS, Wednesday, February 8th. 


CHEMICALS, &c. This week. | Last week. —— METALS, &c. This week. | Last week. [Crease oF 
@ Acid, ~ gaa ee per cwt a 5/- ee b Aluminium Wire, in ton lots.. per ton £224 £224 ee 
oe cwt. 22/- b Sheet, in ton lots... per ton £191 £191 
Per cwt 82/- 82/- ¢ Brass (rolled metal 2’ to 12’) basis per Ib. 8id. 73d. 4d. ine. 
Bulphuric per cwt 5/6 » Tube(brazed) .. per lb 10d, 93d. is: inc. 
@ Ammon: +. per cwt. 87/- 87/- basis 84d. 8d. . ine. 
(grey) +. per ton £19 £19 Eboni 1 8/- 8/- 
(white) .. per ton £26 £26 6/- 5/- 
Bleachin powder per ton £5 15 £5 15 oe g Copper Bars per ton £79 £79 
a Bisulphide of perton £15 £15 (basis price) perlb 93d. 9d. 3d. inc. 
a Borax per ton £16 10 £16 10 per ton £79 £79 
Benszole (90 pergal. q- » Rod £79 £19 
r gal. 5/6 nGerman Silver Wire .. per lb. 1/6 1/6 
al 30) h Gutta-percha, fine .. .. perlb 6/- 6/- 
White Sugar ee per ton £30 10 £301 h India-rubber, Para fine per lb. | 4/ 4, 4/2 4/3 14d. dec. 
» Peroxide .. ee «+ perton £27 10 £2710 oe ¢ Iron, Charcoal Sheets .. per ton £18 oe 
Spirit +. per gal. 2/9 2/9 Pig (Cleveland warrants) per ton 47/8 14d. ine. 
a Solvent (90° at Forgings, per ton | From £11 | From £11 
160° C.) +. per gal. 5/6 5/6 heavy per ton | 50/- to 55/ 45/- 5/- ine. 
a Potash, Bichromate, in casks per lb. alvanised No. 8.. per ton £8 15 £8 15 Pe 
a@ Caustic (75/80 per ton 240 £ g Lead, perton £15 £15 
a_,,  Bisulphate per ton £85 £35 Shee’ rton | £15 15 £16 5/- dec. 
Shellac per cwt, 67/- 67/- Mica (uncut slabs long) per lb 6/6 6/6 oe 
a Sulphate of Magnesia... per ton £410 £410 Manganin Wire No.28..  .. r 1b. 8]- 8/-. 
a Sulphur, Sublimed Flowers per ton £6 15 £615 g 9 Mercury oo ee ee +. per £85 £85 oe 
per ton teel, agnet, acc to esc From ee 
” ee ee perton OC. oe r ton 
@ ,  Bichromate,casks per lb, 8d. 84, foil oe "Dex Ib. 1/6 1/6 
m Wire Nos. 1 to 16 r Ib. 1/6 1/6 
j Yarns, Cotton, 10ib. pr Ib. 63d. 
 Filax,6or8lea.. r Ib, 4d. 4d ee 
ji.» Hemp, 8 ply 10 Ibs. e lb oo 
I on » _ Russian, 10 lbs. per lb. 4 4 aie 
Jute, 180 lbs. rove perton £12 £ 
jy» Manila, 24 thread per ton £30 
k Zinc, Sheet (Vielle Montagne bnd.) p. t. £81 £30 20/- inc. 
. Quotations supplied by Messrs. G. Boor & Co. 4 Quotations supplied by Messrs. Bolling & ——. 
” British Aluminium Co., Ltd i ” n C. Yeo & Co. 
” » Messrs. Thos. Bolton & Sons, k » Morris Ashby, Limited, 
” ” ” ” ” over 
The G.-P.,and Teleg. Works Co Ltd n ” ” » iston 
” ” Messrs, James ” ” Johnson, Matthey & Co, Ltd, 
” 
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,ACCELERATION. 


Lacx of punctuality on southern lines is chiefly caused by mental 
rather than by material causes. It must be a matter of common 
observation of travellers that, though a train may be running half 
an hour late, there is no particular despatch observed to get away 
from stations. Even after the final dilatory signal has been given, 
the driver. uses no effort to get his train in motion, nor, when in 
motion, does he put the engine into full gear to accelerate the train 
rapidly. Oa all the southern lines, after the signal has been giveu to 
start, there is first an appreciable wait; next comes a tardy whistle; 
in a little time there is a distinct tremor in the train, and soon after 
it begins to move slowly, not always forwards, often backwards, for a 
short distance. When finally it does move forward the movement is 
very leisurely, and no speed is got up, though the engine is powerful 
enough for rapid acceleration. Now let this be compared with the 
method of the Lancashire and Yorkshire Railway. At one time this 
line was a bye-word for unpunctuality and general bad management. 
It is even doubtful if the Chatham and Dover is to-day much worse 
than the Lancashire and Yorkshire in its bad days. This is now 
changed. In starting a train on that line, and other of the 
northern lines, we have observed that the driver watches for the 
signal to start, and has practically put the throttle lever over before 
this signal is even complete. The train moves before the whistle 
sounds, the driver soundiog this as soon as he has given the engine 
steam. Acceleration is rapid, and the engine runs in full gear until 
speed is considerable, when the link is moved to a more economical 
position. Now this brisk movement comes not from below, but from 
the board room. Punctuality is made a serious matter, and from top 
to bottom men are made to feel they have got to be punctual. It is 
largely a question of quickness of mind and promptitude of habit. 
Where punctuality is not demanded by the directors, laxity prevails 
all the way down. We have before us as we write an answer of a 
southern railway manager to a complaint of unpunctuality. The 
complainant is practically told he is not speaking the truth, and 
the extraordinary claim is put forward that on some occasicns the 
train arrived before its time, as though a plus unpunctuality could 
balance a minus unpunctuality. 

Now this habit of unpunctuality is at once a cause and an effect of 
absence of the faculty of appreciation of acceleration. 

Railway people complain that trains are late because of bicycles. 
They demand exorbitant rates of carriage of bicycles, yet they prc- 
vide no accommodation for them, and waste time packing them in 
amongst trunks and boxes instead of in a proper light truck. They 
economise on vehicles because they have not the mental faculty of 
appreciating acceleration and its sister virtue of punctuality. On the 
better railways it is always the trains which are compelled to strain 
every nerve to accelerate rapidly in order to keep time, that do keep 
time best. In America the same thing is noticeable. It is only on 
the slow western way trains that there is sometimes a day’s lateness, 
The fast trains of America are models of punctuality, and with the 
growth of electric traction on tramways there has sprung up a 
keen appreciation of the importance of rapid acceleration; so keen, 
indeed, that the power of the electrical motors is many times that, 
necessary simply to run the car at ep:ed, and many times what would 
be given by horses at their utmost strain. 

Americans have discovered that it is better and more economical 
to accelerate a train to the maximum in the minimum of time and 
then to run by momentum to the braking point than it is to accele- 
rate more slowly. The economical ideais to attain speed by utilising 
the utmost adhe:ion of the wheels by means of powerful motors. 
——— paysif done rapidly, and the grip obtained by Americans 
of this essential point has given them a length of electrical lines 
about 230 times as much as we possess in England. If the County 
Council of London contained men of the right training to per- 
ceive the truth in respect of acceleration, the facts which would then 
be patent to them would be sufficient to overbalanca the objections 
which now loom co big. The County Council of London is not com- 
posed of bad and wicked men, as one would suppose to hear its condem- 
nation, save and except ignorance may be called crime. It is simply 
ignorance which makes this body appear so sinfully wasteful of the 
public time in refusing facilities for travel. Its members have no 
qualification as engineers; they could not understand an explanation 
of the simple dynamics of acceleration. 

It is much to be regretted that those responsible for the 
Waterloo and City line should not have taken care that the 
motive } power supplied was sufficient for the load. There is 
no excuse for this mistake. The requirements of power for cars 
of a given weight on a given incline are perfectly well known, 
yet insufficient power is supplied somewhere in the chain. The 
deplorable ignorance of the majority of writers on the daily press 
has something to do with the standstill condition of traction, 
especially in London. London people are apt to believe that London 
heads the world in all things. Now, in all matters of transportation, 
London is deplorably behind the smallest towns in the country. 
There is no rapid transport in London. The steam railways to the 
Suburbs do not average over 15 miles a hour as a certainty; that 
is, a passenger can never feel reasonably certain of arriving at his 
destination in less time after advertised times of departure than this 
speed represents. Street traffic is so congested, that a cab is of little 
use for a man.in a hurry. Omnibuses are no bett:r. A suburban. 
electrical tramway service would, if properly managed, tend to cure 
one of the above evils, as it would so diminish railway receipts as to 
rouse the shareholders to a sense of the incapacity of the present 
management. Electrical vehicles would do much to ease the traffic 
in the City and crowded thoroughfares, for electrical vehicles are not 
more than about half as long as horsed vehicles. There is one objec- 
tion to the tramway tothe suburbs. It cannot run into the City on 
the surface, and if laid all the way in a buried subway, the cost would 


-be, perhaps, prohibitive. For a suburban service, a mixed system 
seems likely to be successful, tunnels to the limit of crowded traffic 
gradually rising to the surface, and proceeding thence by the roads. 

The roads out of London are, on the whole, fairly good and wide; 
but there isa system which has never been broached seriously in this 
country, yet which at one stroke abolishes all the dangers which high- 
speed surface cars introduce—and it cannot be doubted that the high 
speeds of American tramway vehicles are responsible for many deaths. 
We refer to the overhead system as employed in New York, Chicago, 
and Brooklyn. For tuburban traffic the elevated railway is an ideal 
one. Indeed, what is every railroad out of London but an elevated 
line of the worst type? The proper type of elevated railway is that 
employed for the docks line at Liverpool—a structure of ateel 
girders. 

No structure of this type could develop anything so hideous as the 
dark dungeons which constitute the lower purlieus of such stations as 
Ludgate Hill, Brixton, and, la:t and worst, Loughborough Junction. 
People execrate the elevated railway idea. Yet in all New York 
there is nothing to compare in unsightliness wi:h the lines from 
Holborn to Herne Hill, from London Bridge to New Cros:, or to 
Charing Cro:s, or from Victoria to points acro3s the river. In fact, 
all railways out of London are run on heavy black light obstructive 
viaducts of brick which conceal noisome dens beneath then. Who 
can deny that a steel viaduct on posts would be infinitely more 
healthy in every sense. 

Electrical liaesdo not drop cinders and hot water on people below, 
and one of the annoyances of the elevated railroad is wiped cut at 
once. Privacy of dwellings is fully as much invaded by every sub- 
urban line at present as ever it could be by the L. type of line. Pro- 
bably if everyone would think out this quesion for himself, the 
conviction would be forced on him that the terrors of the |, road are 
largely imaginary. With no sulphurous smoke fcom Ilccomotives 
there would be no nuisance from the motive power. Structurally 
bat little fault can be found, and generally it must be admitted that 
the evils of our present meacs of transport have become so great 
that something must be done to ameliorate them or to provi le rervices 
which can be accelerated. Business is being bindered seriously in a 
way to which no other nation is subject. Londoters lose at least one 
hour every day on the average by railway slowaess and unpunctuality, 
and thousands of appointm:nts are lost and much friction generated 
by the faults of the railways. 

It seems to be assumed that an elevated railroad must neces- 
sarily be run over the main streets in front of the hou es. This by 
no means follows. They could equally well run, as do the exist.ng 
steam railroads, at the backs of houses, or even over thm. The 
conversion of some of the subsrban embankment’, now exist ng, into 
steel viaducts, would probably be paid for by the land saved. The 
cost of steel viaducts will be far lesa than that of buried tunnels, 
which alone suggest themselves to most people as the only so‘ution of 
London’s troubles. We are convinced that the elevated steel viaduct 
po openwork description has not received the careful consideration of 

g men. 

It is time something was done, for the matter has become vital. 

Want of transportation has reached the stage of a public scandal. 


THE METRICAL SYSTEM. 


Ir is desirable that all engineers should have a knowledge of the 
metrical system, and if we are to believe the many who are accusing 
the English system of weights and measur:s, England and Amzrica 
are in a fair way to losing their places as patio:#, because th-y do not 
use the metre. It is a little curious to find that the advoca‘es of the 
metrical system all hark back to rods, poles, or perches, kilderkins 
and firkins, stones and hogsheads, and so on, as arguments against 
the English system. Now, itis just these old-fashioned and curious 
measures which are not uted in engineering, and the present writer 
does not know, nor can he recollect ever to have known, what a 
firkin or akilderkin represents. If¢ used at all in English trade, such 
old measures are used in the provision trede, and the foreigner who 
supplies our markets very scon acquires all the knowledge nece3sary 
of firkins, nor do we hear of the Danish Government howlisg for the 
chauge of all the Danish measures into English to save the Danish 
butter trade from ruin. Yet that is what is wanted if arguments 
cut both ways. If English manufacturers wish to sell things 
abroad they will, no doubt, make such use as is necessary 
of foreign measures. If a salesman is fit to go out to 
sell, why not give him an extra hour tome day for lucche?n, 
so that he may acquire the knowledge cf. such metrical measures as 
may be necessary for him to know. An excell nt article appears in 
Machinery from the yen of Mr. Jno. E. Sweet, than who few write 
more sensibly. He is strongly against the metrical system which is 
being again exploited in America. As to the argument that only 
England, America and Russia, use the old system, he po'nts out ti at 
these three countries represent a gccd balf of the civilised word, and 
do as much measarinzg and weighing as all the other people p.t 
together. Mr. Sweet points out that, though the Unit-d States bave 
a decimal coinage, they divide their standad dollar in halvzs, 
quarters, and have only two decimal sub-divisions, the dime of 10 
cents and the cent itzelf, while the 10 cent is divided into half 
as a nickel, and the cent is doubled and trebl:-d to give 
the 2c. and 3c. Americans practically use the 5-dollar bill, 
value one sovereign, the dollar or double florin, the half-dollar 
or florin, the quarter, equal to one shilling, and the cent 
or half-penny. On ’Change the cent is divided binary into 
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as small a division as the sixteenth, whereas on the decimal 
system the ,i,c. is too big, and the ;4,c¢. is too small. Tenths are 
poor divisions to mark on a scale beam, and Mr. Sweet shows that 
even in France, as we ourselves bave fcund, the metrical system is 
not used by the people as a mass. We bave purchaeed fruit there by 
the livre at 80 many sous, and even when the kilogramme is uted, it 
is divided into binary divisions; but the balf kilogramme is the unit, 
and one hears goods ordered to the amount of a quarter of balf a 
kilogramme. We ought to be very ceitain that a right step is being 
taken before abandoning our own simple measures. 

Practically, engineers have one measure, the incb, and it might be 
desirable to abolish the foot cn drawings. Americans give a boiler 
diameter in inches, just ¢8 we do even the largest marine cylinders, 
and the foct may often be aboliched in favour of a statement in 
inches. In the metric system this cannot be done so well. Hither the 
standard metye must be given as a decimal, or the decimal point must 
be cut off, and the letters mm. added, which is fully as ccnfusing as 
the foot and inch syetem. The chief points where the English system 
may pertaps be called cumbersome, are, as peinted cut above, in 
directions which do not affect foreign trade. Thus we may cite the 
acre and the mile and tke equare mile as perhaps a little cumbersome, 
but whatcan be simpler thenthe inch. As regards foreign trade, it 
is easy enough to print catalogues in both systems. Mr. Sweet says 
it would be far easier and simpler fcr all nations to change to the 
Englich system, as balf of them really bave it already and use it 
considerably. He adds, “As they will in time to the English 
language.” 

He refers to the time, now 15 ycars ago, when Dr. Coleman Sellers 
put a stop to the pestilence” ncw again threatering the industries 
of America. He did it in a 20 minutes’ estay, and we have yet to 
see a really gocd advocacy of the metrical system. Even as regards 
chemistry it is not so very important to use the same system of weights 
asin engineering. In engineering calculations involving chemistry 
men as arvle work out on the ratio of combining weights, and having 
fcund the ratio they very soon find the ton rate. Say it is a problem 
in water softening, this is purely a question cf atomic weights, and 
unfortunately for the howl for a vatural system, the atomic weights 
of elements are a very mixed lot indeed; fractional numbers v hich are 
approximated for use as whole numbers, and that natural science of 
chemistry certainly takes small note of the decimal system, as a 
glance at a series cf the carbon compounds will soon show. 

If we take the principal elements, we find them multiples of 2 as 
regards their atomic weights. We have H = 1,0 = 12,N = 14, 
O = 16,8 = $2, Ca = 40, Fe = 56. Here we have the chief ele- 
ments of ure to man, to whom nature has given relations which indi- 
cate a birary system, and it appears far more useful to embody a 
binary system of division than it does to make such a fuss about a 
so-callcd ecientific system based (erroneously, however) on the ten- 
millionth of the quadrant. All measures of length among civilised 
nations are, afterall, the distance between certain marks on a carefully 
tended bar cf metal. If Jost or accidentally injured, the standard 
cannot be accurat«ly replaced, though there are now 80 mapy prec- 
tically accurate copies that no serious error could creep in. As 
regards correlaticn of weights and meatures, have we not our gallon 
of 10 lbs. of water ? 

Now, inthe metric system {he cubic decimetre is suppcsed to cortain 
a weight of water of standard weight tobe called a kilogramme. As 
a fact, does it do £0? We believe not. The actual kilcgramme itself is a 
lump cf metal weighed at Paris. We think had the metrical system 
not bern based on a decimal division, some general acceptance would 
have been eccured ere this. It is the decimal inconvenience which 
damns it—an inconvenience not felt in scientific work where a tail of 
figures after a decimal point is of no moment. But it will not serve 
the people at large, and we should still have two systems in use as 
Dow, even if the metrical system were made in a sense compulsory. 
We cannot think that those doing business in metrical countries will 
find much difficulty in suiting their goods and tests to the people. 
Substantially, a 30-inch cylinder has a diameter of 0762 m., and 
no one is injured by using this approximaticn. The actual value of 
30 inches is 761°9931, 24 inches measures 610 mm. Actually, it is 
609 594, and again no one is injured at the approximation, for in case 
of an actual professorial. steam test, of neither the makers’ inches 
nor millimetres would any ccgnisance be taken, but the cylinder 
would be gauged and its diameter given to a string of decimals, 
and perbaps the expansion by heat would as usual be neglected. 
Yet a 30-inch cylinder, hot and cold, may vary ;,th of an inch, 
or more than a millimetre, or sufficient to alter results to the 
extent of a third of 1 percent. We think young engineers should 
familiarise themselves with the metrical system for many reasons. 
They will easily do this in the course of their stucies in chemistry, 
and all engineers will find the task easy. The confusion which 
the advocates cf the metre endeavour to conjure up does not 
exist with engineers, but we strongly suspect it will prove insuper- 
able to the bulk of the populace, as it has done to the ch people 
themselves. 


AN EXPERIENCE OF MOTOR HAULAGE. 


om 


Tue firm of Fox Bros., of Wellington, Scmerset, and of Uffculme 
and Culmstock, in Devon, are extentive manvfacturers, and have to 
do a considerable amount of haulage between their various woke, 
the railways baving been found wanting in punctuality of delivery. 
One mill, that at Uffculme, is 9 miles from headquarters, and the 
goods conveyed are chitfly wool, bobbins, and tkips; loads being 
rathcr bulky than heavy in one direction, but more compact on return, 


The Culmstock mill is 6 miles away. Tauntop, 74 miles distant, is a 
town whence heavy loads of stuff are brought, but the road is a good 
one, both as to surface and gradients. The other roads, however, are 
mostly typical Devonshire lanes, rough, uneven, and narrow, with 
gradients as steep as 1 in 73, but mostly about 1 in 10. Two pair- 
horse teams, with most of the time a fifth horse, were employed on 
the work, and they had a short working life. A description of what 
they did to alter their tractive power is deecribed by the firm’s engi- 
neer, Mr. 8. H. Sparkes, in a recent paper read to the Liverpool Self- 
Propelled Traffic Association. 

The vehicle selected was that of the Lancashire Steam Motor 
Company. The first vebicle weighed some 7 or 8 cwt. over 3 tons, 
and was finally rejected becaure of this, and a new one was built to 
come within the 3 tons limit. We need not reproduce the somewhat 
exciting experiences of breskduwns and ditchings which marked the 
early trials, but the results bave convinced Mr. Sparkes that 3 tons 
is too light a weight to permit of suitable proportions and strengths 
and desirable margins of cafety. Ancther half ton of material weuld 
do much towards securing more reliable results if properly dis- 
tributed. 

However, the old and the new waggons have made a mileage of 
1,632 and 1,774, during which they bave carried 418 and 675 tons, 
being an average load per journey 1 85 and 2 47. 

The oil consumed in the boiler fire was 3,881 gallons, or 0°52 gallons 
per ton-mile of load, including getting up steam, and also yard shunt- 
ing, which is not included in the mileage figures. High as this may 
seem, it is to be noted that over 8CO miles were travelled without 
load, and the roads are very bad. Oil cost 54d. per gallon, and is 
more costly than best picked Welsh coal, but less bas to be carried ; 
it is cleaner, and more convenient. Coal would probably cost 15s. or 
18s. per week ; oil bas cost 45s., but coal would require a second man, 
which, however, would still leave a margin in favour of mere cost of 
coal. The second man, however, might be useful in breakdowne. 

Front tyres are 5 inches wide and back tyres are 6 inches, these 
being 1 inch wider than criginally applied, and producing less effect 
on the roads than horse waggons. Many miles have been done over 
loose metalling, there being no steam rolling. For such waggons as 
these appear to be we do not see that the tyres are wide enough. 
Why there should be an aim to reduce tyre widths to a minimum we 
never could understand, but we have always found that carts have 
the narrowest tyres in the districts where roads are softest and least 
cared for. 

In testing the boiler the author found on a 24 hours’ test, with 
160 lbs. steam and a fuel (? feed) temperature of 50° F., an evapora- 
tion of 765 lbs. of water by 58 lbs. of oil, or 13:2 lbs. per lb. 
Lon ge aaa with an evaporation from and at 212° of about 

‘5 lbs. 

The annual cost, including interest at 5 per cent. and depreciation 
at 15 per cent. on the first cost of £375, came to £340. With a duty 
of 9,771 net ton-miles this comes to 88d. per ton-mile. With ccal 
the estimate is 693d. With horses the first cost is set down as £325, 
the 44 horses ccating £225 of this. Interest is charged at 5 per cent. 
and depreciation is charged 20 per cent. on the horses and 10 
cent. on the vehicles, and the annual cost works out at £369, which 
shows a saving for the power vehicle. This also did nearly £20 of 
work never undertaken by horses atall. The net result has shown 
asaving of at least £50. It wcu'd have been £90 Lut for an excep- 
tional accident to the boiler, and it would have been £140 if coal had 
been the fu2l. On the whole, the experience cannot be said to have 
been unfavourable to power traction, for this is comparatively 
experimental. Ouae can only regret that the shortsighted policy of 
the day put a stop to Handccck’s and other steam carriages of the 
earlier century. these been allowed to take their natural 
development, the state of road Iccomotion would have been very 
different from what it is to-day. All trams would have been power 
driven, and the aid of electricity would have been easier to apply. 
Steam-propelled vehicles would have educated even a London County 
Councillor to the benefits of power traction. 

It appears that wool measures about 200 cubic feet to the ton, and 
loads were only light, so that the average load of 216 tons causes a 
heavy ton-mile rate, especially with so much shunting work in 
collection. The steam motor vebicle is necessarily heavy, and has a 
large fuel consumption in moving itself empty. Electricity could 
not be applied on such little-frequented roads because of the first cost 
of the line, but where a pole line could be afforded there would not 
be the same load of vehicle to be dealt with in the case of electrical 
traction. For individual firms and by-roads the problem is clearly 
best solved by steam. 


THE ELECTRO-METALLURGICAL LABORA- 
TORY AT AACHEN POLYTECHNIC. 


Apropos of the remarks in our issue of January 27th relative to the 
better provision made in Germany for teaching electro-chemistry, 
the following account of the new electro-metsllurgical laboratory at 
the “ Kinighche Tech. Hochschiile,” at Aachen, should be of interest 
to our readers.* 

Prof. Borchers, the present head of this department at Aachen, 
found upon his transfer there from Duisburg in October, 1897, only 
eomewhat limited provision made for experimental work. Owing to 
tbe support of his colleagues and the readiness of the State education 
Cfficials to do all in their — to agsist this new branch of tech- 
nical science, at the end of his first term of work at Aachen, he 


Abstracted from Zeits, f, Elektro-chemie, November 1898. 
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was able to commence the alterations and additions which now make 
the Polytechnic at Azchen one of the best science schools in Europe 
for the study of electro-metallurgy. 

The laboratory in which Prof. Borchers’ students carry on experi- 
mental work is provided with the following motors, dynamos, and 
accessory apparatus: 

1. A 20-H P. electric motor. by Schuckert & Cie., by which the 
various dynamos are driven. 

2. A 8-kw. dynamo by Schorch & Co., of Rheydt, built to Borchers’ 
specification. This machine yields 300 amperes at 20 volts, or 
120—150 amperes at 70 volts. 

3. Two dynamos by Siemens & Halske, one delivering 22 to 30 
amperes at 70 volts, the other 100 amperes at 10 volts. 

4, A 14-kw. dynamo, by Garbe, Lahmeyer & Co., delivering 18 
amperes at 90 volts. 

All of these are direct current machines. 

5. A polyphase dynamo by the Deutsche Elektricitiits Werke, 
yielding 30 amperes at 220 volts. 

6. An accumulator battery of 36 lead elements, usually worked in 
conjunction with the Garbe-Lahmeyer dynamo. 

7. A large number of electric furnaces of various types, in addition 
to furnaces heated by coal-gas and by oxygen. 

8. Appliances and moulds for making furnace lininge, and for 
forming the blocks of which the furnaces are built. 

1n addition to electric furnace work, investigations upon the elec- 
trolysis of fused salts are carried out in this laboratory. Duriog the 
latter part of 1898 the students built themselves several new forms of 
electric furrace, and on trial come of these were sufficiently 
successful to warrant patents being applied for. 

Farther ext2nsions and additions are in prospect in connection 
with this laboratory. 

The above shows what is being done at one German Polytechnic to 
promote the study of electro-metallurgy. It possesses—a professor 
devoting himself specially to this subject, a well equipped laboratory 
for original work, and s‘udents who are specialising in this branch of 
chemistry. 

In this country, after 10 years’ agitation upon the subject of 
“Technical Education,” we are still laying foundations and spending 
(¢¢, equandering) £800,000 per annum upon teaching every youth we 
can get into our evening classes, a smattering of science. This form 
of “technical education” goes no farther in 99 cases out of 100, and 
is, for all practical purpcs:r, valueless, 

In our colleges, where we might expect to find etudents ready and 
eager to specialise, we find either the facilities lacking, or the students 
apathetic. Not one college or university in this country possesses a 
special professor of electro-chemistry or electro-metallargy, or such 
a laboratory as that at Aachen—their funds do not permit of such 
necessary additions. Would nct portion of the above £600,000 per 
annum be usefully employed in providing these ? 

Our students, as shown by the fate of the proposed course of 
lectures at University College, are also unready to avail themselves 
even cf the limited opportunities for gaining knowledge of these new 
branches of science which are offered to them. They doubtless consider 
themselves much too occupied with the regular classes and work to- 
wander in these by-ways of applied science. But these by-ways will 
not improbably become of great industrial importance in the future ; 
and our college authorities and students will no doubt awake toa 

ition of this, when serious injury to the interests of our country 
has resvlted from their past neglect. 


SECOND-HAND BOILERS. 


Tu recent explosion at Barking occurred to a boiler which, though 
second-hand, proved to be sound and in good condition. Frequently 
it happens that the endeavour to secure economy from higher pres- 
sures causes really first-class boilers to be put out of use many years 
before they are worn out. We have seen boilers carrying 90 lbs. 
pressure thus rejected which were as fit for the pressure as the day 
be were put in, but they were removed to make room for boilers at 
still higher pressure. When a boiler is removed from its place, 
cleaned outside, well rubbed down, and clean painted, there is fre- 
quently nothing whatever to show that it is not absolutely a new 
boiler, and such boilers badly wasted inside have been sold on the 
mere word of the second-hand broker as good, and have ended in 
disaster. So far as the outside of a boiler is concerned, so long as 
there is no wasting along the lines of the longitudinal seating walls, 
or the cross walls, there will usually be no ontside defects to be 
found. What there are will be trivial and will not be hard 
for an experienced inspector to discover. An inspector knows where 
to look for the probable defects. But where a boiler has been ona 
dry seating the serious defects will. be visible inside, or in the fur- 
nace. No boiler should be purchased until its furnace fittings and all 
brickwork have been entirely removed, and every particle of dust 
and dirt cleared away, and in no case ought a boiler to be purchased 
without an inspection by some capable engineer or inspector, prefer- 
ably of experience in boiler inspection. 

A boiler may look perfect inside and out, and yet it may be badly 
grooved, or, rather, seriously grooved, at the furnace angle irons. 
Such grooving is sometimes plainly visible; at other times it con- 
sists of little more than a line, hardly noticeable to the inexperienced 
eye, and yet extending deeply into the corner of the angle iron, and 
likely to demand extensive repairs. A - casual glance at the 


very 
interior of a boiler is sufficient to show if there has been corrosive 
action going op, and whether, if any, it has been stopped, or is still 
active, But the faults, such as grooving, which are more or less a 


consequence of defective construction, occur quite irrespective of the 
quality of water, though they may be intensified by bad water. No 
second-hand boiler is better for being second-hand, though many are 
better than other makers’ new boilers. 

In judging of a second-hand boiler the maker’s name may be taken 
as scme evidence of original quality, but purchasera should be 
careful to know that the name plate has not been placed on an 
inferior make of boiler. Here, again, experience is a good guide. 
There will be features in a boiler of 1870, for example, which would 
not tally with a dated name plate of 1890. The publi: safety 
demands that, for the purposes of trade gain, no boiler breaker ought 
to b3 allowed to buy and sell second-hand boilers in a promiscuous 
manner. Probably the majority of these second-hand dealers are 
quite ignorant of the safe stresses in their goods. Others again care 
nothing so long as they can effect a sale. We have seen a yard full 
cf the semi-portable class of agricultural boilers offered for sale at 
various prices from £20 to £100, some of which were wholly unfit to 
be worked at all. Yet apparently there is nothiog to prevent an 
unsafe boiler being sold to any back street workshop where it will be 
badly cared for and worked at an excessive pressure. 

In the above-named yard we fully believe that the owners were 
perfectly able to judge the fitness of a boiler to work, yet so far a3 
we could see they relied entirely upon the maxim, caveat emptor, and 
gave no hint whatever as to the safety of membzrs of their stock. In 
a case last year where a broker had sold an unsafe boiler, the Bcard 
cf Trade Commissioner who had to investigate the explosion of the 
tame, stated that the case was one of the worat which had come 
before him, and a heavy fine was imposed on the seller. It seems 
only right that when men elect to deal in such things as steam boilers 
they should be competent correctly to judge as to their safety, or 
should employ some competent person to give them the necessary 
assurance. We believe some brokers do obtain the opinion of 
a boiler insurance company, but there is more or less riek 
in this, especially where boilers are so much alike, that even with a 
dimensioned sketch they cannot always be identified. An 
unscrupulous broker can transfer a report on one bo'ler to another 
one. It is wise to insist that what an insurance company is reported 
to have certified shall be so again certified when the boiler has been 
put in its final place of work, or it may be rejected. 

There are 80 many places, especially on large contracts, where a 
second-hand boiler may legitimately be employed with perfect safety, 
that the trade in such articles must not be condemned. It is perfectly 
honest if fairly carried out, but proper restrictions may reasonably be 
demanded to secure public safety. We believe that a powerful factor 
in securing safety would be the registration of every steam boiler. 
This could be best effected probably through the local authorities. 
The information to be thus secured should be—type, length, diameter, 
maker, working pressure, age, and, if insured, and by whom. The 
register could be made very compact by using letters to denote types 
and makers and insurers, and, if published, would be largely pur- 
chased, and would mo:t certainly bring upon every boiler user the 
attentions of at least some of the boiler insurance companies. Tae 
fact of being thus called upon would awake some sense of responsi- 
bility in the user. 


ELECTRIC LIGHTING AND REFUSE 
DESTRUCTION IN ST. PANCRAS. 


Some practical steps are now being taken with a°view to the 
utilisation of the waste gases from the 8t. Pancras refuse destructor, 
to which reference was made in these columns a fortnightago. At 
the last meeting of the Vestry, Dr. Walter Smith, in moving the 
adoption of the report of the Electricity Committee, said that the 
Committee were very anxious to assist the destructor if they could, 
and if there was anything to be got out of it they would only be too 
pleaced. The Committee reported having had under consideration 
the question of fixing at the destructor the Babcock & Wilcox boilers 
removed from the Regent’s Park station, and had received a report 
by Mr. S. W. Baynes, chief electrical engineer, in connection with 
the matter. On the recommendation of the Committee it was 
decided to adopt the sugg:stions made by the engineer and to give 
special directions for the observance of the conditions mentioned in 
his report in regard to the firing of the destructor furnaces. 


Tse Report. 


In the course of bis report Mr. Baynes says:—“Tke plans show 
the [two | boilers on the east side of the six south cells, aud arrange- 
ments have been made co that they can be firei from our stoke hole 
when necessity arises. The face of the boilers will come almost 
lineable with the existing steam generating plant and level with our 
stcke hole floor, and in this position they will be under the sur- 
veillance of our own stokers, thus avoiding the employment of 
additional hands. Every care has been taken to make ample pro- 
vision for the removal of the large quantities of dust which will be 
deposited in the flues and on the heatiog surface of the boilers, so 
that this can be removed with the least possible inconvenience and 
expense. I estimate the cost of fixing these two boilers, including 
steam pipes and all neceszary accessories complete, will be about 
£300 (three hundred pounds). With regard to the third boiler, this 
will be most advantsgeously placed at the south end of the east cells, 
intercepting the gases in the down taken en route to the chimney, but 
I would advise the committee to defer the placing of this boiler 
until we have had an opportunity of ascertaining the practicability 
of utilising the heat from the cells as they ae now runcing with the 
structural improvements which have been introduced, 
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“It would have been preferable to have placed the boilers in between 
the destructor cells, somewhat etimilar to the methcds employed 
elsewhere, but with certain improvements and modifications. I have 
considered the matter very fully from this standpoint, but find same 
to be quite prohibitive, baving regard to the structural alterations 
necessary, and besides the fact that we should have to demolish 
three or four of the destructor cells to accommodate the boilers. 
Now, as to the possibilities of obtaining good results, I wish 
particularly to lay stress upon the importance of avoiding the free 
admission of cold air into the flues. A large quantity of air is often 
admitted when feeding the furnaces from the hoppers. It is also of 
the utmost importance that the bars should be kept well covered with 
refuse, and that the trimming operations should be executed with the 
minimum of delay. Too much importance cannot be attached to 
these details. I have made an inspection of the furnaces, and find 
that the doors in several instances are badly bulged and a bad fit. 
These should always be =f in good order, otherwise the permanent 
admission of cold air will have a deleterious effect on the results. 
When it is borne in mind that a bare place as large as one’s hand on 
the fire bars (in the case of a steam boiler) is sufficient to almost 
entirely arrest the generation of steam, it will be readily compre- 
hended that the necessity for strict attention in regard to these details 
cannot be over-estimated.” 


SOME GENERAL OBSERVATIONS ON 
ELECTRIC TRACTION. 


By HORACE F. PARSHALL, M.1.0.E., M.LEE. 


(Continued from page 154.) 

Mr. Baytor said that the discussion had run in one line of conduit 
v. overhead systems, and his remarks would follow in that direction. 
There was no doubt that the question was a difficult one to speak 
definitely. upon, especially in corporation work, where in any case 
first cost was not taken so much into consideration, for the reasons 
that corporations could borrow money very freely, and at a low rate 
of interest. He found, however, that the feeling in Manchester was 
not to that effect, and that the question of first cost was a very serious 
item. The figures which Mr. Clirehugh mentioned on that subject 
for the conduit, trolley, surface contact, accumulator, &c., varied 
over a very wide range. However, he thought there was no system 
had a range so great asthe conduit system. Alderman Higginbottom 
had given them a figure of £10,000 cr £11,000 per mile for the con- 
duit system, and pointed out the enormous expenditure if they adopted 
that system as compared with the trolley system. £10,000 or 
£11,000 would instal in Manchester a very inferior conduit system. 
The only examples they had to look at for conduit construction 
was in Washington and in New York. Washington was hardly a case 
for comparison,-as it was not a commercial city in any sense; the 
climate was different, snd the whole atmosphere of the place was 
non-commercial. In New York the comparison was closer. Some 
years ago cable systems were laid in New York, and the conduit 
system was adopted largely for the reason that the Metropolitan 
Company made contracts involving the installation of a system 
which should not interfere with the existing conduit as laid down, 
and if the electric experiment was unsatisfactory, the conductors had 
to be removed, and the cable replaced to operate the cars. It was not 
unsatisfactory, and that was largely, if not solely, due to the fact 
that the conduit was large in size. He thought the failure of the 
Bentley-Knight system and other systems in the early days was due to 
the fact that the conduits were not large enough. The conduit system 
was merely an overhead system turned upside down. But what.they 
had to do was'to make the sewers in the street big enough to drain 
the conduit, and, further, to properly insulate the conductors in the 
conduit. Under those circumstances there was no reason why the 
conduit system should not work in any climate. If they took New 
York as a basis for figures, they were perhaps getting themselves in 
trouble, for the reason thatin New York and in tbe North and North- 
Easterly American cities the pipe systems were, as a rule, far enough 
below the ground, and would allow free excavation to conducta reliable 
conduit. In Manchester, however, and_perhaps generally in England, 
he thought the pipe systems were considerably nearer the surface of 
the street. They bad to excavate into the ground 3 or 4 feet to 
construct the conduit system, and the removal of those obstruc- 
tions involved an expenditure which could not be calculated, 
and if a sum of £11,000 or £15,000, or any number of thousands of 
pounds were taken as a basis for calculation, there was no safety in 
it; no one could possibly calculate what was going to be done after 
they had opened the streets. It seemed to him that the wisest course 
for Manchester to follow would be to adopt the overhead system, 
making the expenditure in the first place a minimum, and having a 
system ‘which had been tried in-99 cases-out of 100, and which had 

roved satisfactory, and then if the conduit system developed in 
later years, it could be adopted. He thought the chances of improve- 
ment on the single conduit construction of to-day were very slight. 16 
was an unfortunate thing for the trolley system that in the early days: 
of electric traction that system was laid down in many cases on~ 
essentially cheap lines, and a great many lines were put up which: 
were unsightly, and a reputation for being unsightly had clung to it: 
eversince. There was no reason why the trolley system should be made” 
unsightly, even at the same time making it inexpensive. Dr. Hop-. 
kingon referred to accumulator traction, and he thought there was a 
gicat deal ia many of the remarks which Dr. Hopkinson-made. It 
was @ fact that accumulator traction had not been found successful: 


as a system, but only in conjunction with a trolley system, and then 
under compulsion, and perhaps it would be going rather too far for 
him to ray that the Corporation of Manchester and other corpora- 
tions in Englatd should show the wisdom of their conservatism in 
waiting for the world at large to develop electric traction, and at the 
present time by following the lines of standard practices which had 
proved the world over to be satisfactory. 

Mr. A. B. Mountain said he thought there was a point in the paper 
which they wanted to look at very carefully, that was the question of 
return currents through the earth. Mr. Parshall had put that very 
clearly in his paper, and he thought that when selecting any syatem 
they must not forget that those ret::rn currents were going to cause con- 
siderable trouble to pipes, &c , and he thought that that point wanted 
very seriously weighing when deciding the system to be used. Ifthey put 
two wires overhead or underground in such a way as to do away with 
those return currents, to his mind they would have done a good thing. 
There was one other point in the paper which he did not quite under- 
stand, viz., what where the great advantages of three-phase over 
single-phase? He had been getting a few facts, and he could not 
find that there was very much in it. He may have been to 
the wrong place to get the facts, but taking efficiency and 
power factor there was very little in it. He did not quite 
see that the advantage of putting down a three-phase plant 
would be worth the extra expense. He was taking, of course, the 
fact that many corporations were already established with single- 
phase. Another point in connection with three-phase work was the 
question of cables. The copper was reduced, that was perfectly 
true, but those who had to buy high pressure cables knew 
perfectly well that the quantity of copper in their cable did not 
represent the price altogether; the insulating material on high 
pressure cables came to a pretty high figure, and he thought every- 
thing would be very evenly balarced by the extra insulation of the 
cables. There was another point in connection with accumulators, 
Mr. Parshall spoke of the fly-wheel question which has been going on. 
He could not help thinking that accumulators, if used in conjunction 
with sub-stations, were going to take a great deal of the shock from 
the system. 

Mr. Hans Renocp said he approached that subject like Alderman 
Higginbottom, as a mechanical engineer, although as such he had 
been connected since 1863 with Mr. Holroyd Smith at Blackpool, and 
he had since then been connected with about 20 different under- 
takings of electric traction, so that it was a subject that he was not 
altogether unacquainted with. Mr. Higginbottom had stated in his 
first speech, and again to-night, such statements as would not go 
down his throat, in fact, that evening, he, Alderman Higginbottom, 
had gone upon the same lines, as for example, he stated that the rails 
as laid down at present would not do for the conduit system. Now, 
he had made careful investigations in New York and different towns 
in America, and his experience went to show that the rails that they 
had -in Manchester would do very well, although they were not as 
heavy as those which they were putting in at New York or Washington. 
They put heavier rails in not because it was required for the conduit 
system, but to make a more permanent job of it, and to give their 
public smoother riding and more comfort with their conduit system 
than could be got with the trolley system, because with: the trolley 
system they usually tried to make it a cheap affair. Some mention 
had been made as to the cost in New York; it was no use talking 
about. figures when one compared the two systems. There was very 
little known as to what one system exactly cost, and perhaps nothing 
as to what the conduit system cost. They had practically only New 
York, the 62 miles of the Metropolitan Company, and Washington in 
America, and Berlin and Buda-Pesth on the Continent, and the figures 
obtained in New York were no guide whatever as to what could be done 
here in Manchester. Circumstances were very different, and the 
figures he referred to were those which Alderman Higginbottom 
gave in his first speech to the Council. He thought they were not 
quite fair, and the systems could not be compared by putting the 
cost of one against the other. They were entirely two different 
systems. With regard to the fear of another system coming forward 
in the near future that would supplant anything that they had done 
to-day, as an accumulator system, or any other system, he could only 
say that he thought the system of conduit in New York was so simple, 
80 mechanical, that he did not know where improvenient could come 
from, except improving the switches orinsulators. In the main that 
was the system, and it was no use looking forward for improvements, 
as it was about as complete as they could lock forward to anything. 
One could not stand at a street corner in New York and look at those 
Metropclitan cars runnit g without noticing how easy, how smoothly, 
and silently those cars rap, with no sparking at all, and they had no 
lines overhead. Then if they went over to Brooklyn and New 
Jersey they would see tle overhead wires, thoze enormous obstruc- 
tions in the streets, and they would see the sparks flying from 
the overhead wires and the sparking at the wheels, All that 
was extremely trying, and his feeling was that if something 
better could be had it ought to be had. Of course, he was quite 
aware, as Alderman Higginbottom had stated, that electric traction 
could be divided into three parts, the installation of the station, of 
the car, and of the rolling stock. He lad not got all the facts with 
him, but one could not look at the question from a mechanical 
point of view without finding that the conduit system was con- 
siderably superior to the overhead system, moreover, he heard there 
was considerable leak from the rails as a return in the ‘overhead 
system. Commercially he thought they could not compare the two 
systems, they were so unlike, and the conduit system had such ad- 
vantages over the overhead system. They could work very much 
heavier traffic with it, and it required very much less power. There 
was less sparking and no leakage. He was not prepared to go into 
the electrical details, as he had already stated that he looked at the 
point from a mechanical enginecring point of view, and as a citiz2n 
cf Manchester, but there was no doubt in his mind that this elec- 
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trical traction in the city was as much a mechanical question as it. 
was an electrical one, and from a mechanical point of view there was 
not the slightest doubt about it that the conduit system was the 
system. 

Tur. R. W. BuackwEce said there were two points upon which he 
would like to lay additional stress in the paper; one was the limita- 
tion that Mr. Parshall suggested as the proper one. It was scarcely 

ossible that a direct current system could utilise more than 5,090 
iGeueiie: the other, that when you are putting in an electric power 
station put one in large enough at the beginning. He presumed 
that the reason that the chairman had called him from obscurity was 
the mention of Bentley-Knight system. He had had the pleasure 
of being the chairman of that company. In 1883 they were running 
electric cars, but till 1887 he devoted most of his time to the con- 
duit system. Mr. Holroyd Smith was at the same time doing 
extremely good work at Blackpool. The results were practically the 
same. He then went into the overhead system and had been there 
since. So far as he was able to diagnose the situation, the 
question of the difference between the conduit system and the 
overhead system depended upon the amount they were prepared 
to pay for the wzsthetic luxury. He could only suggest that if the 
city of Manchester caw fit to go in for the xithetic adornment 
of this city they should devote the £300,000 or £400,000 to the 
purpose of some great public work. So far as he was able to see, and 
he had been practically connected with traction since 1883, there had 
been no change in the conduit since that time. The construction was 
the same as Mr. Holroyd Smith’s construction at Blackpool, the 
construction of the Bentley-Knight Company in the old days, 
and the construction was put in to-day by the same men 
that put it in in the old days. What they had done was to 
increase the dimension of the parte, to increase their cost and 
solidity, to make it a more immovable part of the city structure. 
Unless the rails already laid were taken up and supported together 
with the construction of the conduit they would not do. That 
would run them to an expenditure which was very heavy, and 
it would cost at least £10,000 to £20,000 per mile to put downa 
system that would run and work well. Inthe old system they did 
not key the rails to the construction of the conduit, and consequently 
they had frequent breakdowns. 

Mr. StaTer Lewis said, personally speaking, he could not agree 
that it was entirely an electrical question or a mechanical question. 
Mr. Hans Renold looked at the matter from a mechanical point of 
view, and if they would allow him fora moment, he would explain 
what had happened in New York from that point of view, though 
he thought Mr. Parshall had bzen left out in the cold, as the 
discussion had not been confined to his paper. He referred toa 
breakdown through the snow in New York in November. On that 
occasion it did not get into the conduit. Last week, however, there 
was an entire breakdown of the system in consequence of the snow 
drifting into the conduit. He was afraid Mr. Hans Renold had been 
to New York at the wrong time of the year; be (Mr. Lewis) hed been 
there for some months and had not found it necessary to uee an 
umbrella on a single occasion, but in Manchester he had not been 
without one for the last two months. The whole thing was a matter 
of insulation. In Mauchester there would be a large deposit of 
dirt and filth of every description if they adopted the conduit system. 
The atmosphere was also very damp. His friend, Mr. Doherty, would 
tell them that glass insulators for telegraphic purposes were an 
absolute impossibility in England, owing to the damp climate, 
whereas, in America nothing but glass insulators were used. He 
would like a conduit system, and from the esthetic point of view it 
would be the right one, but in view of the fact that there was 
an air-tight and a water-tight system of conduit in succesful 
operation on a small scale in America, it would be unwise to 
spend three-quarters of a‘ million of money in putting down a 
system which might be cf no use, practically, in a couple of 
years’ time. With regard to Mr. Parshall’s: paper, he agreed with Mr. 
Mountain, that a direct current system would be advantageous for 
many reasons, and he could not altogether go with Mr. Parshall 
as to the use-of heavy fly-wheels on the engines, as he could 
not gee how the heavy fly-wheel would be of much advantage where a 
three-phase system was used, because the power taken by the cars 
had first to pass through a rotary converter. The shock would, 
therefore, be upon the rotary converter and not on the engines. As 
he took it, if they overloaded those rotatory converters, something 
like 20 or 30 per cent., they would get cut of phase, and they 
had to shut down and start again. We had been told recently that. 
a 50 B.H.P. rotary converter made by Messrs. Brown, Boverie & Co., 
pulled up with a load of 65 B.H.P., and he could not help thinking - 
in consequence that rotary converters in the city of Manchester 
would have to be abnormally large to get the Icads over the peak. 
He was sorry so much time had been taken up on the overhead 
%. conduit system question, as he would have been very pleased to 
have heard the views of many gentlemen present on Mr. Parshall’s 


paper. 

Mtr, CO. H. Worpinauam said the discussion had unfortunately, to his 
mind, drifted into a discussion of overhead v. underground. Although he 
objected to that on principle, he was going to Ciscuss it himself. Un- 
doubtedly it was a question of burning interest locally, if not to engineers 


in general. He very much questioned whether there was very much to — 


discuss in the matter. He himself was a convert, or as Mr. Hans Renold 
would gay, a pervert to overhead as against underground. When the 
question of electric tramways was first raised, he thought that the 
Board of Trade regulations were such as to practically prohibit 
anything except an insulated return, and with so large a system as they 
had in Manchester, that would have keen the case. Largely in con- 
sequence of this he was led to advise the Corporation to adopt the 
system of multiphase generation with numerous sub-stations; those 
8ub-stations would not be in most cases more than a mile apart, 
consequently the most distant point on the earth return would be 
half a mile from the sub-station. With four lines of rails they could 


_ Verters, which was found to s 


keep the drop very low. He did not propose to trouble them with 
any description of the system which they were about to adopt in 
Manchester, suftice it to say that to him that paper had been very 
gratifying, because in every point it backed upand bore ont the very 
system which he had advocated, and which he had advised the Cor- 
poration to adopt, and which they had decided to adopt. With 
regard to the controversy on overhead and underground systems, 
it appeared to him that the fact was lost sight of that the deter- 
mining factors were not engineering considerations. He for one 
did not for a moment deny that the underground conduit system 
was perfectly practicable; it might be everything that was desirable 
a3 Mr. Hans Renold appeared to think, but the considerations which 
determined the system that they were going to adopt in Manchester 
were really political considerations; he used the word political in its 
proper sense. Those matters had been so ably dealt with by Alderman 
Higginbottom that it was unnecessary to enlarge upon them. There 
was no doubt in his mind that at some future time there might be 
some better system than the overhead trolley, but what he did say 
was that at the present time under existing conditions, having regard 
not only to engineering considerations, but to questions of policy, the 
only possible system was the overhead trolley. There were one or two 
points in Mr. Renold’s remarks he would like torefer to. In speaking 
of the rails he rather implied that different rails would b2 required for 
the underground and overhead system. Nothing of the kind was 
required. The point was that they already had those heavy rails laid 
down, and if they put down a conduit system, they would have to 
wipe out the coat of laying those rails. Tae cost of the rails was by 
no means the whole of the cost of providing tram rails. The greater 
part was in the laying of the rails. He thought Mr. Hans Ranold 
rather weakened bis cass by a few of his remarks. Mr. Renold referred 
to the smooth running of the cars, and the sparking. No one could 
doubt that the cars would run just as smoothly whether they were 
supplied with current from above or below, and there might be just 
as much sparking with the underground system, though one could not 
see it, Mr. Renold further remarked that a point against the laying 
of the overhead trolley system was that the leakage was in some 
way costly. As a matter of fact the leakage was by no means 
waste, it simply eaved them in the cost of conductors. It merely 
meant that the leakage took place from the earth into the water 
pipes, and provided that the Water Company did not object to 
the use of their pipes fora portion of the return, he did not see 
that they need care. Of course, actually, they would avoid such 
leakage. He would like to refer to Dr. Hopkinson’s remarks 
respecting accumulator cars. Accumulators were very attractive 
things in many respects, and ia the modified system in use at Hanover 
they might work well if, and it was a big “if,” they could determine 
the conditions of maintenance. He thought there was great difficulty 
as regards the maintenance of accumulators. There were a great 
many points raised in the paper. The author referred to multiphase 
generation and rotatory converters. Mr. Mountain raised the question 
of multiphase v. single-phase. From the point of view of rotatory con- 
verters, he did not think there could be any doubt that multiphase 
was preferable. They had in that system a steady flow of energy, 
as steady a flow almost as they had with continuous current, and 
experience went to show that rotatory converters worked very much 
‘batter with multiphase than with single-phase curreate. He must next 
refer to the question of the heavy fiy-wheel. He thought the 
question of shocks to the plant had been rather over-estimated, 
but it was vitally important that they should design plant so that 
they could get an even turning moment, as if they did not they 
would get surgings and the converters would get out of step. 

Mr. PaRsHALL, in his reply, said he felt gratified that the discussion 
had been so extended; in fact, it was a better discussion than was 
common to most institutions. : 

Mr. Clirehugh had remarked that the conditions set down in the 
paper had practically limited engines for driving 1,500 kw. dynamos 
for electric traction to the Corlies:type. He had examined his paper 
again, but could not see that this was the case; in fact, he knew of 
engines other than that of the Corliss tyre driving 1,500 kw. dynamos. 
Mr. Clirehugh was quite right in stating that my experience with 
1,500 kw. machines for traction purposes was limited to the United 
States. I have yet to meet an engineer whose experience with 
this size of engine is not limited to the United States, since so large 
a machine is not at the present moment in use elsewhere. Mr. Clire- 
hugh doubted whether the method of bye-pass and steam piping, 
which I am using in Dublin, was original. He could not say that it 
is, although he had never seen a system designed like the Dublin 
system. e was not sure whether Mr. Olirehugh was in a position 
to say whether or not the system of piping is original, since the plans 
illustrating the system mentioned had not yet been exbibited by the 


ety. 

Mr. Mountain stated that he had gathered a few facts respecting 
multiphase currents. Certainly, if Mr. Mountain had gone into the 
matter very deeply, he would know that single-phase currents cannot 
be commutated except in small machines, and that thie is the primary 
consideration in using multiphase currents for transmission when 
distribution was to be effected by continuous currents. Mri. 
Mountain’s remarks imply that the saving of copper in power trans- 
mission was of little importance, since the cost of copper:in a cable 
was small as compared with the total cost. Probably, Mr. Mountain - 
had in mind very small conductors, since in large conductors the cost 
be the cable varied approximately with the cross section of the copper 

erein. 

Another speaker alluded to the liability of rotary converters to fall 
out of phase when over-loaded. This is not the case in properly 
designed installations, as was found by testing large rotary con- 

. 100 per cent. over-loading without 
showing any tendency to fall out of phase. In fact, the rotary con- 
verter properly installed was the most suitable~and safe of all 
machines under all loads. 

Mr. Wordingham spoke of fiy-wheels on engines when used with 
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rotary converters, to fulfil the conditions set down in the paper as to 
phase displacement owing to irregular angular velocity, a very heavy 
fly-wheel is necessary, much heavier than to fulfil the mechanical con- 
ditions for good regulation and proper cylinder capacity as outlined 
in the beginning of the paper. Mr. Wordingham seemed to think 
these shocks to traction engines had been over estimated. In his 
opinion they had not. He had to reply upon his own experience in this 
matter, since he had seen engine after engine fail that had been 
designed with satisfactory results for nearly every class of work 
except traction work, and all experience gained so far tends to build 
engines for traction work heavier in all essential ‘parts. 

The discussion had turned largely on the comparative fitness of the 
overhead trolley system and the conduit system. This was more of a 
commercial than an engineering question, since there was no doubt 
that either system can be made to work satisfactorily. As pointed 
out in the paper, the objections which are generally urged against 
the overhead system are not of a very substantial character. There 
are disadvantages of a somewhat similar character in connection with 
the use of the conduit system, namely, the additional rails run 
through the street. 

It might be inferred from the remarks of some of the speakers that 
the cost of the conduit system is not known. All of the elements of 
cost inherent to the conduit system pure and simple, are known and 
easily determined. The cost, however, of dealing with obstructions, 
such as gas and water pipes, draining the conduits, and the cost of 
making provision for accommodating the traffic while the streets are 
blocked by the progress of the conduit work, cannot be determined 
in advance. In the average case he would say that the conduit 
system properly constructed for such a city as Manchester, would cost 
about £12,000 more per single mile of track than a mile of the over- 
head system. No practical advantage will be obtained, however. 
If, however, the people at Manchester are able and willing to pay 
this price for getting rid of the overhead trolley, he must con- 


gratulate them on being in a very satisfactory financial position. 


SOME QUESTIONS re MUNICIPAL ELEC- 
TRICAL TRADING. 


Tue following interesting letter from the pen of Dr. J. A. 
Fleming appeared in Tuesday’s Zimes. It possesses a special 
interest for the electrical trade at the present moment, as‘ it 
brings forward many a point which must necessarily arise 
in connection with this important controversy—a con- 
troversy which promises to be very prolonged and intri- 
cate :— 


I trust that the suggestions of Major Flood Page cn the subject of 
municipal trading will not be allowed to pass without practical action 
of some kind being taken uponthem. On the general question of the 
legitimate limits of municipal trading I will not venture to express 
an opinion, but having been for the last 18 years somewhat closely 
connected with electrical manufacture and enterprise, I should like 
to point out one or two facta connected with the industrial utilisa- 
tion of electricity which have a bearing on the matter at issue. It 
appears that some 70 municipalities desire to engage in the manufac- 
ture of dynamos, electric lamps, and electric appliances, and to 
acquire or purchase patent rights over the same.’ It must 
not be forgotten that in the continuous flow: of electrical 
invention, each improvement as it arrives is the subject 
of patent protection. At the present «time some 5,000 or 
6,000 electrical patents are taken out annum in Great Britain 
alone. Hence no municipality can advance very far in electrical 
manufacture without either infringing or acquiring particular patent 
rights. These, however, have a very problematical value until 
tested in the Courts, and every one of the great electrical inventions 
of the last 20 years has been the subject of long, costly, and 
hazardous litigation between manufacturers. Oorporations, there- 
fore, which enter the arena as electrical manufacturers will certainly 
have to be prepared to speculate in or defend patents at the expense 
of the ratepayer. The next question which arises is as to the range 
of manufacture. Is it proposed that municipalities shall manufacture 
merely for self-consumption, or supply other towns as well? Is one 
town, for instance, to establish a manufactory of electric lamps for 
its own citizens only, or to supply outsiders in addition? It is a 
simple truism to state that the cost of production depends on the 
scale of manufacture, and that a municipality producing on a small 
scale has not a shadow of a chance of doing it as cheaply as large 
and experienced manufacturers having a far greater output. More- 
over, it must be remembered that in embarking on electro-technical 
manufacture a municipality would have to bear the loss of all failures 
and costly experiments. Under a system of purchase by contract and 
specification the ratepayers are protected from serious risks in the 
purchase of such expensive articles as dynamos and engines, but 
municipal trading would deprive them of safeguards for efficiency 
without any necessary corresponding advantages. Also it is obvious 
that highly technical manufacture cannot be conducted by any body 
of men merely in the:light of nature. Hence a municipal committee 
placed in control over some specialised scientific branch of production 
would not improbably have to learn its business at the cost of expen- 
sive blunders, for which the ratepayers would have to pay. In fact, the 
ratepayers would become the involuntary shareholders in a practically 


unlimited liability company, the constantly-changing directors over 
the same depending very much for guidance on their own cfiicials, 
The strongest argument of all, however, against municipal trading is 
that it would destroy the stimulus to continual invention and 
aa which springs from the incessant rivalry due to free 
and open competition. The private manufacturing firm which does 
not advance with the times dies. The manufacturing municipality 
would probably find its greatest safety in going slow. The point 
which should be emphasised at the present moment is that the risks 
and speculations of manufacturing enterprise constitute an absolutely 
different class of undertaking from the urban supply of gas, water, 
and electric current, or even telephone and tramway facilities. 
These may perhaps all be most advantageously managed by the 
representatives of ratepayers in the common interest, but corpora- 
tions have less justification for undertaking the risks of electro- 
technical manufacture than they have for conducting the municipal 
supply of milk or meat. 


APPLICATION OF THE ELECTRIC MOTOR 
TO WARSHIPS. 


(Concluded from page 169.) 


So far we have dealt only with the actual machines, but 
the electric system stands out pre-eminent for the trans- 
mission and manipulation of the power. The great weak- 
ness of the hydraulic system lies in the mass of piping, valves 
and rods; the turret must contain an intricate network of 
these, and though the duplication of this system mitigates 
the chance of failure, it greatly increases the complication, 
until when an auxiliary system is thrown in, the result is a 
mass of piping and valves which require a considerable 
knowledge to work. In like manner in connecting the 
forward and after systems to give more strings to the bow, 
we have long lengths of pressure and exhaust piping travers- 
ing the intermediate compartments. 

The advantages of electric wires are very clear; the 
hydraulic pipe occupying considerable space must more or 
less rigidly pursue its course throughout the ship—the 
ag wire is capable of infinite contortion and adapta- 

ility. 

Duplication is equally possible with an electric system. 
A burst or severed hydraulic pipe means a temporary loss of 
power until the valves leading to the fault can be closed. 
A severed main would correct itzelf on the duplicate. An 
earthed main would be harmless. An earthed main ard 
return would blow the fuse, the duplicate remaining intact. 

It is claimed for the hydraulic system that with a burst 
pipe the location of the fault is at once known. A damaged 
main could be made equally evident. Moreover, and above 
all, the latter is repairable in action, where the injury to 
the pipe cannot possibly be remedied within reasonable 
time. 

Lead casing has conquered the difficulty of insulation, and 
the electric wire will outlast the ship into which it is placed ; 
practically little or no care for maintenance would be neces- 
sary outside the machine terminals. 

Another great drawback to the hydraulic system is the 
multiplicity of rods and gearing necessary to connect the 
valves to the levers in the sighting positions. 

Here, again, the electric system, where switches could be 
placed in any desired position, would have an enormous 
advantage. 
_Fiexible leads again would be a vast improvement on the 
elbows and pivots by which hydraulic pressure is led into 
moving compartments. 

In the late war the Americans had to contend with great 
heat, the other extremity has to be considered in hydraulic 
installations, and elaborate heating arrangements provided to 
prevent cracked cylinders and pipes in cold weather—an 
entirely unnecessary precaution if electricity were employed. 
Space does not permit one to enlarge on the above points or 
to mention minor ones where electricity is equally at an 
advantage. 

Enough has been said, it is hoped, to show that in not 
receiving fair trial electricity is suffering unmerited neglect, 
and that if foreigners are before us in accustoming them- 
selves to its advantages we have only ourselves to blame. 

Apart from the gun working machinery, in continuing to 
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use steam for our remaining auxiliary engines we are 
perpetuating a still more glaring error. There are, however, 
at last signs of yielding in this direction, the value of the 
electric fan is so clearly apparent that it is now being 
adopted even in our own ships, and electric capstans are 
likely to be installed in the not too dim future. 

A few general remarks will best point out the faults of the 
present system. 

The engines being so numerous and situated in all 
parts of the ship, an intricate sy:tem of steam pipes 
is necessary, and in few cases can these be led direct to their 
work ; they must be bent and worked in to clear obstruction 
and spaces in the compartments through which they pass. 

The constant changes of temperature, causing irregular 
expansion, render the steam joints extremely difficult to keep 
in order. This in time of peace may be merely an incon- 
venience, but in consideration of the effects on men working 
in the various compartments, in time of action it assumes a 
much more serious aspect. 

A compartment with a bad steam leak very coon becomes 
untenable unless well ventilated; thus, again, this reacts on 
the ventilating system, often turning it from a convenience 
to a necessity. 

Numerous causes might derange this system in action; 
the possible consequences of the prime cause, the leaking 
steam pipe, are therefore alarmingly serious. In hot climates, 
the temperature of compartments containing steam engines 
may well be compared to our anticipation of a nether region 
—a fact clearly and continuously pointed out by our 
American consins since the war. 

The disadvantage of the size of steam and exhaust pipes 
is not alone felt in the space occupied, but also in the siz2 of 
the holes they make in watertight bulkheads. 

Steam engines used for such work as capstans and winches 
are highly uneconomical in character, as no expansion of 
steam takes place in the cylinders, 

Where steam engines are necessarily exposed, such as ash 
hoists, boat hoists, winches, &c., they would probably be 
destroyed in action, where an electric motor of the armoured 
type would stand a far better chance of survival. 

Although the chance of steam pipes being severed by gun 
fire is small, in that chance lies catastrophe. Bat it is un- 
necessary to multiply further such numerous defects and 
equally unnecessary to point out how infinitely more suitable 
electricity must prove for such transmission of power. 

The most extensive use of electricity would involve nothing 
but the use of well tried machinery, and with such advantages 
in view the principle obstacle to its adoption can only be an 
unnatural ignorance of its power. 

Students of naval matters, who at the same time possess 
an adequate scientific knowledge of various forms of power 
transmission, are rare. Naval constructors lack that most 
necessary experience of sea-going conditions. 

Naval engineers and executive officers, though highly 
capable, are as a whole lamentably ignorant of alternative 
methods not brought under their immediate notice, and it 
cannot be denied that many practical naval officers have a 
distrust of all things electrical. The reason is not far to 
seek ; in the first place electricity is mysterious and therefore 
distrustful ; secondly, they have experience of the struggling 
days of incandescent lighting, telephones, bells, &c., and 
many impossibly delicate electrical instruments to which 
their lordships have from time to time given trial; they 
remember failures, but are entirely ignorant of the causes, so 
that to them they failed because electrical. 

Those who have a knowledge of matters nautical, and who 
follow the commercial development of scientific invention, 
must clearly see that as strides are made in mechanical 
progress on shore, an adaptation to naval conditions is 
always possible and as clearly they must see how inclined 
we are to lag behind from over-caution, or, perhaps, over- 
confidence. 

Electrical development on shore has advanced by leaps 
and bounds, an example which in our navy has been treated 
with almost criminal negligence. 

The naval administrative machinery, in this connection, is 
complicated, and it is difficult to place the responsibility in 
any one particular direction. Subject to the First Lord, 
the actual head of all constructive and engineering matters, 
is the Naval Controller, an admiral whose enormous business 
responsibilities are little appreciated by the general public. 


The heads of departments immediately below are the Chief 
Constructor and Engineer-in-Chief whose duties are ap t. 

All questions of armament are largely decided ; the 
department of the Director of Naval Ordnance, which 
contains distinguished naval officers of large technical 
experience. 

There is, further, a gentleman holding the position of 
Admiralty Electrician, who is very severely criticised by 
naval officers. As, however, nearly everything electrical in 
the navy is behind the times it would appear more likely 
that this official’s power is undaly limited, since it can 
scarcely be supposed that he has not himself ~~ pace with 
modern improvements. Possibly, therefore, he is much 
maligned. Apart from the Admiralty, the naval executive 
officers have two sources of technical scientific education 
headed respectively by the establishments Zvcellent and 
Vernon. 

The former deals with guns and all that pertains thereto, 
the latter and smaller with torpedoes and matters electrical. 
A certain number of expert officers are annually turned out 
by both and drafted to sea-going ships to perform the special 
duties connected with their training. The talent of young 
officers is attracted to these expert lines, and naturally in the 
hands of the schools lies power for push and innovation. 

A divergence of opinion and a friendly rivalry, more or 
less natural, exists between the schools on points where 
interests merge. Incidentally, but importantly to this 
article, some such divergence exists with regard to its subject. 
The.larger school looks upon hydraulics as its well-nutured 
child, whereas the smaller, naturally adopting electricity, 
regards its infant, the electric motor, with some affection, 
and a very sorry infant it is, unfortunately. 

Speaking generally, as with the executive officer lies the 
direction of machines, the care and maintenance is in the 
charge of the engineer, who, unfortunately, is singularly 
deficient in electrical knowledge. Some slight theoretic 
acquaintance of the subject may come in his college course, 
but no practical experience, till he is placed in charge of a 
dynamo at sea, and then, as he does not interfere with 
anything outside its terminals, his opportunities are limited. 

The question of charge is a rock on which many subjects 
split, and around which much jealousy surges. Narrow it 
may be, but there is much human nature in the fear that new 
developments will pass into our neighbour’s hands, and our 
relative importance be readjusted accordingly. 

The solution is easy if we pause to think. 

The necessary training must inevitably follow constructive 
advance, and with the advent of electricity, naval engineers 
will be converted from purely mechanical to electrical 
engineers, competent and fit to take charge of electrical 
machinery as they now do of hydraulics. 

True, such training should come at once, but unfortu- 
nately provision is not a strong point of the naval system. 

This slight review of the administrative powers is neces- 
sarily brief and incomplete, but it endeavours to show the 
nature and training of the men under whose consideration 
electricity is forcing its way to the front, and the circum- 
stantial facts which surround it in the naval service. 

Electrical training is in fact entirely confined to the small 
number of experts produced by the Vernon, the electrical 
mechanics of our dockyards, and that anomalous gentleman, 
the Admiralty Electrician, and these few are tied and 
bound in a manner precluding their employment of a know- 
ledge of better things. 

But a strong factor is this dilatory policy, perhaps the 
strongest, lies in an entirely different field; the contracts 
for hydraulic and other auxiliary machinery lie in the hands 
of a limited number of : firms. It is obviously to their 
advantage to discourage rival forms of machinery for which 
they have never laid themselves out and which would throw 
much of their plant into disuse. 

Through these many obstacles electricity has forced its 
way to find itself cribbed, cabined, and confined. As we 
stand at present, some few ships possess a limited number of 
electric fans, a very few of the larger cruisers work their big 
guns by its means. Three battleships have electric ammuni- 
tion hoists for their large guns, and the MMayestic class have 
an utterly inadequate electric auxiliary system for working 


their 46 tonners. 


Space does not permit one to dwell on the details of these 
fittings. All are starved for want of power. Control 
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switches, safety arrangements, and all such devices are full 
of bad design and worse workmanship. Reducing gear is 
cogged and raises an unearthly noise—unnecessary rods are 
retained. In fact, the whole enterprise bears the impression 
that it was never meant to succeed. It is argued that it is 
only intended for trial. Can any reasonable being maintain 
that a fair trial could result from such an attempt. 

Thus we grind on ourselves, let us turn our eyes abroad. 

As early as 1894, French designers were inclining in 
favour of electricity in preference to hydraulics with a result 
that out of their very efficient Mediterranean squadron of six 
ships, one half place total reliance on this form of power for 
their gun working machinery. The highly admired 
armoured cruiser Latowche Trevillé was completed in 1894 
with this motive power for all guns, and others of this type, 
including the Pothau present at our Jubilee Review, are also 
so fitted. Since then the pendulum has swung still further 
and nearly all new ships are employing electricity for this 
purpose. 

Of Germany it is only necessary to say that she has taken 
the complete step in the Aegir, her crack cruiser, whose 
auxiliary machinery is entirely controlled by electrical trans- 
mission. They have leapt to 120 volts where our ships still 
maintain their inefficient 80. The result satisfies expecta- 
tion, want of power and minor defects were felt, but before 
care and attention, difficulties are melting away and Germany 
is boldly and successfully passing the transition stage, 
obtaining adequate designs and practical experience. 

The same competition is resulting in the same decision in 
the new navy across the Atlantic. 

American doings are always very freely discussed in the 
press, and reports on the working of electric motors during 
the war are published. They are uniformly favourable, 
though handicapped by the asual hostility. 

The result is that the new battleships, Waine, Missouri, 
and Ohio are to be completely equipped with electric fans, 
steering gear, turret and smaller ammunition hoists, and in 
new cruisers electricity is to be used in an equal or greater 
extent. 

There is, of course, a lusty opposition founded doubtless to 
some extent on our own slow progress, but electrical advance 
is in a healthy state, added to which, in the words of an 
American writer of experience: “ Another advantage which 
electricity possesses here as everywhere else in the field of 
< eae mechanics, is that young engineers are educated in 
the knowledge of how best to generate and apply the agent 
in a manner which has never been thought necessary in 
regard to the older forms of stored energy.” 

Alas! that the same cannot be said of English naval 
engineers. Abroad our rivals are taking decided steps in 
electrical application. What then are we doing at home ? 

We are engaged to build 16 new battleships and a very 
large number of craisers, with the prospect that electricity 
will be used only, as heretofore, for the lighting, some isolated 
fans, and, perhaps, a few capstan engines. With these ex- 
ceptions we shall remain saddled with the same incubus of 
steam and water pipes and ventilating shafts, and before us 
bat little hope of naval progress in electrical education. 

There is surely a large enough field for enterprise here, 
and the requirements are that interest should be taken by 
competent electricians in naval conditions, and that the 
merits of electrical wares should be pushed until acknowledg- 
ment is forced. . 

Naval engineers are ill prepared for this change. Officers 
who appreciate the situation are bound in with red tape. 
The electrical advisers to the Admiralty are unable, or un- 
willing to move. Large electrical firms state that the 
Admiralty are unapproachable; they, therefore, appear 
apathetic. 

With the growing appreciation of the necessity of the 
maintenance of our sea power, an ever widening field is pre- 
sented. Surely attempts should be made to push wares in 
such a market, and in such a cause. 

For the ship of the future is bound to have her detached 
machinery controlled by electrical force. Under similar 
protection to the main engines will be an auxiliary room 
containing powerful generating plant, sending forth its coz- 
necting wires in all directions. Dry, cool compartments, 
greater protection, greater space, less weight, silent machinery, 
and a more immediate control of the power must be the 
inevitable results, 


PAPERS BY M. A. BLONDEL. 


M. A. BLONDEL has sent to us copies of four papers recently 
published by him, three in the Comptes Rendus, and one in 
the Journal de Physique. 

A New Hysteresimeter.—In the first paper he descril2s 
an hysteresimeter, very similar in principle to the well-known 
workshop instrument of Prof. Ewing. In the Blondel 
instrument a small pile of stamped rings of the shect-iron 
to be tested, similar in arrangement to a dynamo armature, 
is mounted on a vertical axis, freely pivoted and controlled 
by a helical spring. The pile is 55 mm. in diameter, and 
4 mm. in height. Round this a permanent magnet is re- 
volved by hand, and the angular defl:ction of the armature 
observed on a scale divided in radians. The observation is 
not made from a zero, but is the difference of the deflections 
obtained by revolving the magnet first in one direction and 
then in the other. We suppose the friction of the pivots, 
due to the attraction of the magnet, is too great to allow the 
system to zero properly. The hysteresis of the specimens is 
obtained from Steinmetz’s formula,  v. = 2 where 
7 the hysteretic coefficient of the iron, v its volume, zB the 
maximum induction, and c the torque produced on the 
moving system. C is said to be given by the relationc = y 
(0 — 0’) where 0, 6’ are the scale readings with the magnet 
rotated in oppcsite directions, and y is the coefficient of 
torsion of the spring measured in ergs per radian. It seems 
that the relation should be 2c = y (9 — 6’), and that a 2 
has been omitted. The value of y is obtained from the 
period of oscillation of the pivoted system when loaded with 
a body of known moment of inertia. M. Blondel proposes 
to use the instrument in two ways, one in which the magnet 
is turned very slowly, and the hysteresis of the specimen in 
different directions observed ; and another, when the magnet 
is turned rapidly, and the average value of the hysteresis in 
all azimuths obtained. The first method he terms a static 
method, the latter a dynamic method. The theory of the 
instrument given by M. Blondel depends on the assumption 
that c, the torque produced on the specimen, is independent 
of the speed of rotation. This is approximately correct, 
except at low speeds of rotation, when C would be smaller. 
The instrument should be useful, though not, of course, one 
of precision. It has attracted M. Blondel’s attention to two 

ints connected with such measurements. One is that the 

ysteresis of sheet-iron is commonly very different in diffe- 
rent directions, and the other that the extent to which the 
hysteresis depends on annealing is very considerable. 

The Electric Arc.—The second paper, extracted from the 
Journal de Physique, is the description of an attempt to 
settle the vexed question of the mode of conversion of energy 
in the electric arc, and exhibits the confusion of thought and 
language usual with writers on this interesting subject. The 
results of the experiments performed are interesting and 
valuable. M. Blondel inserted into the circuit of a con- 
tinuous current arc lamp an interrupter or commutator 
driven by a motor which, at certain regular intervals, dis- 
connected the carbons from the battery for a short time, and 
connected them to a gaivanometer. This operation was 
performed 40 times a second, and the lamp was disconnected 
from the battery for about one-fifth of the total time. The 
galvanometer connection lasted for about ,,} th of a second 
at each interruption. The lamp, during the operations, 
burnt perfectly steadily, and showed no sign of any inter- 
ference. The lamp was then removed and replaced by a 
metallic resistance adjusted to give the same current as 
previously been taken by the lamp, and the deflection of the 
galvanometer observed as before. In both cases the deflec- 
tions were small, irregular, and of about the same values, and 
the experiments showed no difference in the behaviour of an 
arc and a metallic conductor. The currents passing through 
the galvanometer were sometimes in one direction and some- 
times in the other. Patting the results in round numbers 
for convenience of statement, the maximum galvanometer 
deflection observed corresponded to a steady current of 40 
micro-amperes, which would be due to a steady E.M.F. at the 
galvanometer terminals of *16 volt. Since the galvanometer 
is connected to the carbons 40 times a second, and at each 
time for ,,},th second, this indicates a difference of poten- 
tial at the carbons of 2°4 volts, immediately after the inter- 
ruption of the current. But this calculation is rendered 
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worthless by the extremely irregular character of the figures 
observed, which give no ground for believing in the exist- 
ence of this E.M.F. Assuming, however, for the purpose of 
argument, that the observation can be employed for calcula- 
tion, M. B!ondel calculates the electrostatic capacity of the 
arc, on the hypothesis that the galvanometer deflection is due 
to the discharge of the arc, acting as a small condenser, 
charged to the potential difference of the arc, 20 volts, and 
discharged 40 times a second. 

He obtains a figure, ‘032 microfarad, by a method we do 
not at all understand. We have, however, made a calcula- 
tion, and obtained a figure of the same order, as follows :— 

The loss of charge of a condenser whose capacity is 1, 
charged to a potential difference, v, and discharged for a 


time, ¢, through a resistance, r, is k v{ 1 — e-i;). In this 


case the potential difference is 20 volts, the time is ;,},th 
second, and the resistance is 4,000 ohms, and the same loss 
of charge repeated 40 times a second is equivalent to a 
steady current of 40 micro-amperes. Where m is the 
capacity in microfarads (k = 10°". m), and to determine 


i 
m we have the equation, 20 m (1 = eB) =1. From this 


m is @ little greater than ‘05. This capacity, ‘05 micro- 
farad, for an area *8 sq. cm. (that of the crater) is so much 
less than that of any known liquid electrolyte, being itself 
the extreme maximum value indicated by the experiments, 
that M. Blondel infers than no similarity between the two 
can be probable. The observations, however, give little 
on either for the calculation or the reasoning based 
on it. 

He concludes as follows:—‘ It seems to me definitely 
established by these measurements that the electric arc does 
not behave in an appreciably different manner from a resist- 
ance, and presents no back electromotive force, in the ordi- 
nary sense of the word, comparable to the difference of 
potential observed; it is not due, then, to a phenomenon of 
electrolysis. We may be certain, within the degree of acca- 
racy obtained, that if a residual electromotive force exists 
due to thermo-electric effects, this does not exceed a fraction 
of a volt.” 

As to these conclusions :—The experiments appear to indi- 
cate 2°4 volts as the major limit of the last quantity, while 
they prove nothing as to the similarity of conduction through 
an arc, and through a metallic conductor, except that in both 
cases all action ceases with the interruption of the current. 
This has been shown before, though not so far as we know 
so distinctly, and it is clearly an important observation. 

Of the other two papers, one contains a number of inte- 
resting diagrams of the periodic curves of current and elec- 
tromotive force taken from alternating arc lamps. The 
subject they open is too large to be dealt with in a short 
notice, but we may refer our readers to the Comptes Rendus 
for them. The last paper, also from the Comptes Rendus, 
is an account of an examination of the intensity of the 
reflection from a large search light. 


A TRUE STORY. 


By W. PERREN MAYCOOK, M.LE.E. 


THERE was once a very eminent Professor, great on matters 
mechanical and mathematica], and to some extent electrical ; 
but there were things in practical work that this lrofessor 
did not know. 

And it came to pass that the question cropped up of 
electrically lighting the imposing building in which the 
professorial lectures were delivered ; and the Professor was 
greatly exercised in his mind as to the wiring thercof. 
“Ab!” thought he at last, “I will write to the young 
consulting engineer who has devoted much time to there 
matters, and get his opinion and advice thereon.” 

_ Thus it was that the young engineer received a letter of 
inquiries from the great Professor ; the two, be it noted, not 
being gone! acquainted. And the engineer duly 
answered those inquiries in a manner which was acknow- 


ledged satisfactory by the Professor; and in due course a 
reasonable charge was made for the same. ' 

Then did the mighty Professor arise in his wrath, and 
state his belief that he was at liberty to suck the brains of 
others in the same profession without making return therefor. 
At this the engineer became wratbfal also to think that one 
so high and mighty should possess so mean a soul ; and he 
determined to fight the matter out to the bitter end. 

And the lawyers were consulted, and after much inter- 
change of letters it was decided to refer the matter to arbi- 
tration by two engineers of renowo. After many days their 
decision was made known, and lo! and behold, it was against 
the poor consulting engineer, whose belief in the existence of a 
spirit of fairness and common sense amongst his fel!ows has 
consequently received a rude shock. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS,~ 1899. 


Compiled expressly for this journal by W. P. Toompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


1,487. “Improvements in electric light wire casing.” A. Davip- 
son. Dated January 23rd. 

1,493. “ Apparatus for heating by electricity.” P.Joun. Dated 
January 23rd. 

1,502. “Improvements in electric ignitera and vaporisers for 
internal combustion engines.” W.H.Dzsriman and W. E. PaIL- 
Brow. Dated January 23rd. 

1,513. ‘ Improvements in electrical insulating cement.” F. PLAYER 
ard P. Hormrs. Dated January 23rd. 

1,522. “Improvements in dynemos and electric motors.” F. 
O'Connor. Datcd January 23rd. 

1,526. “Improvements in or relating to electric meters.” G. W. 
Waxes Dated January 23rd. 

1,529. ‘Improvements in electric measuring instruments.” F. H. 
Natpezp, E. THompson, and R. F. Curtis. Dated January 23rd. 

1,553. “ Improvements in secondary or storage batteries.” W. M. 
McDovucatu. Dated January 23rd. 

1,554. “Improvements in the manufacture of secondary battery 
plates.” January 23:d. 

1,298. “Improvements in adjustable flexible metallic supports or 
arms for electric lights.’ G. Howson and W. Barnes. Dated 
January 24th. 

1,620. “Improvements in trolley connections for transmitting 
electric power frcm overhead wins to tramcars and the lke.” 
R. Barrp. Dated Jaruary 24th. 

1,627. “Improvements in insulators for fastening electric wires.” 
J. TrELEvan. Dated January 24th. (Complete.) 

1,643. “Improvements in tpeed indicators for electric tramcars.” 
H. F Dated January 24th. 

1,673. ‘Improvements in portable telephones, applicable also for 
testing purposes.” H. I’. Buackw2Lt, jun.,and M A. BuacKwE Lu. 

Dated January 24th. 

1,683. ‘‘Combined electric arc lamps and fans.” J. Msgizep, 
F, Harrnes, and M. Kocu. Dated January 24th. (Complete.) 

1,740. “ Improvements in and relating to motor starting switches 
and other like apparatus.” T.E. Rircui#. Dated January 25th. 

1,758. ‘“ Improvements in portable hand dynamos, parts of which 
improvements are applicable to small power dynamos ard motors for 
other purposes.” EversHEp & ViGNOLES, Ltp., and 8. EyERSHED. 
Dated January 25th. 

1,765. ‘ Aturface contact electric traction system.” 8. P. Toomp- 
son snd M. Warker. Da'ed January 25th. 

1,774. “Electric boot or shoe.” B. KgLLERMANN and B. KELLER- 
MasN. Dated January 25th. 
1,810. “Improvements in electrical weaving frames or looms.” 
H. Bout: nck and E. Freanac. Dated January 26th. (Complete.) 

1,519. “A mesns of recording mestages as they are received 
through a telephone or an easy method of taking a record of 
meersages as they are received through the telephone.” T. WILLIaMs 
and T. L. Heatriaxtp. Dated January 26th. 

1,834. “Improvements in rail bonds for electric traction system:.” 
H. Hirst and I. V. ZeauanpER. Dated January 26:h. 

1,635. “Improvements in switches for starting and ccn'rolling 
electric motors.” H. H1estand W. Dated January 26th. 

1,839. “Improved meth:d of solidifying the contents of electric 
accumulators by ckemical means.” L Frepter end E. JacKEL. 
Dated January 26th. 

1,841. “ Improvements in and relating to collectors for trolleys for 


electric tramways and the like.” R N.Twrepy. Dated January 
26th. 
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1,844. “Improvements in the manufacture of plates for secondary 
batteries.” Dated January 26th. 

1,862. “ Electric telegrapby by means cf condensers ard induction 
coils.” F. Braon. Dated January 26th. 

1,863. “ Wireless electric transmission cf signals over surfaces.” 
F. Braun. Dated January 26th. 

1,865. ‘ Methcd cf and apparatus for controlling the operating 
gears of rudders, signals, and the like by means of heat, light, or 
electrical waves.” A. Orting and C. G.G. BRaUNERHJELM. Dated 
January 26tb. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October 26th, 1898, being date of application in Sweden.) 

1,866. “An improved receiver for waves of light, heat, or 
electricity.” A. and C. G. G. Dated 
January 26'b. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October 27th, 1698, being date of application in Sweden.) 

1,867. ‘Improvements in apparatus for regulating the sensitivity 
of receivers for waves of light, heat, or electricity.” A. Ortina end 
C. G. G. Braunpravecm. Dated January 26th. (Date applied for 
under Patents, &c., Act, 1883, Section 103, October 27th, 1898, being 
date of application in Sweden.) 

1,869. “ Improved electrical condenser and apparatus for producing 
powerful electric waves.” A. Or and C. G. G. BRAUNERBJELM. 
Dated — 26th. (Date applied for under Patents, &c., Act, 1883, 
Section 103, October £7th, 1898, being date of application in Sweden.) 

1,895. “Improved electric switch.” R. M. Murray. Dated 
January 27th. 


1,902. “Improvements in the manufacture of eecondary battery . 


plates.” V. G. Linon. Dated January 27th. 

1,921. “ Improvemerts in electric arc lamps fcr stage and the like 
purposes.” J. WesBsTER. Dated January 27th. 

1,927. ‘‘A new or improved megnetic clutch.” 
Dated January 27th. 

1,941. ‘Improvements in incandescence electric lamp pendants or 
brackets.” H. Hmstand J. Murpuy. Dated January 27th. 

1,960. “Improvements in electric railways of the cecticnal ccn- 
ductor type.” J. G. Lorrain. (F. C. Esmcnd, United States.) 
Dated January 27th. 

1,978. ‘ Improvements in electric glow lamp sockets or holders.” 
V. and O. Moon. Dated January 28th. 

2,017.‘ Animprovement in electric igniters for gas or cil motors.” 
P. A. Decam. Dated January 28th. 

2,028. ‘An improved manufacture of carbons for electric arc 


C. W. Hiaas. 


lamps.” KE. Friscuaner and A.O.Simonnier. Dated January 28th, . 


ABSTRACTS OF PUBLISBED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Mexchester, and Birmingham, price, post free, 9d. (in stamps). 


1898, 


12,893. ‘Improvements in safety devices for electrical circuits.” 
L. J. 8rzecx. Dated August 17tb, 1898. Refers to the reduction of 
high tension currents to low tensicn circuits, and the danger of the 
high tension current passing to the low tension circuit if any fault 
exists in the system. To supply a means for the high tension current 
to pass directly to earth if this occurs is the object of the present 
invention. One pole of the low tension system is electrically connected 
to a piece of carbon in the shape of a cylinder. The cylinder basa 
cover of insulating material with an aperture made round a portion 
of its periphery. To the cover is fixed a thin sheet of mica in which 
slits are made, allowing portions of tbe carbon cylinder at the back 
to be exposed at the place where the aperture exists in the outer tube, 
This thin insulation acts as a separation between the stretched 
metallic wire connected to earth and the metzllic surface behind it. 
If the high tension current should pars to the low tension circuit, a 
spark will be set up between the metallic surface and the stretched 
wire. The wire will fuse, and the act of doing so will release some 
contrivance which will make substantial metallic connection between 
the secondary low tension circuit and earth. 4 claims. 


13,273. “Improvements in systems of electrical distribution.” 
Tue Berrish THomson-Hovuston Co, Limirrp. (C. P. Steinmetz) 
Dated June 14th, 1898. Relates to mono-cyclic systems of distri- 
bution, and consists in combining therewith a three-wire system, 
whereby light and power may be supplied from the same generator. 
A source of single-phase electromotive force is provided, and a three- 
wire system of the ordinary type is connected toit. To this three- 
wire system, or to translating devices connected to it, is applied a 
source of dephared electromotive force. Single-phase translating 
devices are also connected to the three-wire system in the ordinary 
way, and multiphase translating devices are connected between any 
two wires of the three-wire system (but preferably the two outside 
wires) and the supplementary wire. 8 ae. 


13,274. “Improvements in generators for use in systems of elec- 
trical distribution.” Tu Baittse THomsox-Hovuston Co, Lrp. 


Dated June 14th, 1898. Relates to generators for use in systems cf 
electrical distribution, whereby light and power may ke supplied from 
the same generator. Consists of a dynamo-electric machine, having 
out-cf phase coils connected to three collector rings, and the remain- 
ing terminal of one coil connected to an intermediate point in the 
second coil, and a fourth collector ring likewise connected to the in- 
termediate point in the last named coil. 1 claim. 


13,899. ‘“Methcd of combixed application of continuous and 
alternatirg currents for excitirg magnetic fields and combination 
apparatus for producing by this method electrical energy and 
mechanical power.” M.Dsni. Dated June 15th, 1898. Relates to 
the combination in a dynemo of two diffcrent arrangements for 
exciting the magnetic field and for the induction, whereby the 
mechire is enabled to be worked as motor by both descriptions of 
currents, or ggain to operate as a motor-generator for converting the 
one kind of current into the other. When operating as generator of 
continuous current or as continuous current motor, this machine 
works in the ordinary way with commutator and brushes, when 
working as alternating current generator or mctor it operates with 
short-circuited armature ; the two different actions are produced by 
an armature end a field magret, of which the latter is excited 
timultanecously by ccntiruous and alternating currents. 4 claims. 


14,090. ‘Improvements in means of lowering tke load of cranes 
or hoists driven by electro-motors.” T. H. Royce. Dated June 23rd, 
1898. Relates to improvements in a means of lowering the load of 
cranes or hoists driven by electro-motors. It depends on the action 
of a solenoid which by drawing a core into itself applies a brake. To 
qvicken the descent resistances are put into the circuit. The weight 
of the load works the motor asadynamo. 2 claims. 


14,782. ‘Method for obtaining combined alternating and con- 
tinuous currents for distributing the same for the electrical trans- 
mission of power, particularly for electrical traction.” M. Dz. 
Dated July 24tb, 1898. An alternating current is sent out through 
the primary leads from the central station. The secondary stations 
comprise alternating current trantformera and secondary generafors 
of continuous current, such as accumulators or transformers for con- 
verting alternating into continuous current. The secondary genera- 
tors for alternating currents and for continuous currents are arranged 
in series or connected together. 3 claims. 


14,723. “Improvements in electric insulators.” THE Brivisu 
Tuomson-Hovuston Co, Lrp. (B. Willard). Dated July 5th, 1898. 
Relates to ireulators which sre designed to support a conductor rail. 
The insulator is provided with a rectangular metal cap havirg 
downwardly projecting sides which are flared at their lower ends to 
form a water shed, so that water will not run down the sides of the 
insulsting block. Oa top of the cap and formed integral therewith 
are two lugs adapted to grip the lower flange of the conductor rails. 
Situated on opposite sides of the block and at an angle to each other 
are holes arranged to receive the lag screws for securing the insulator 
to the cress tie. 6 claims. 


14907. ‘An improved arc Jamp with magnetic carbon move- 
ment.” F, Kiostarmann. Dated July 6th, 1698. The mechanism 
of the lamp consists of a thick wire bobbin with a movable arma- 
ture, an actuating bobbin with the movable armature of same with 
blades, a spring lever, a governing wheel, a brake, and positive carbon 
holders. By reason cf the current traversing the bobbin, the arma- 
ture is instantly drawn towards the fixed armature. The armature 
being attracted, the pulley descends the tame distance, and the 
ribbon which supports the negative carbon-holder also descends. The 
negative carbon is thus separated from the positive carbon, and the 
arc light manifests itself. 8 claims. 


15,222. “Improvements in electric accumulators.” H. H. Laks. 
(J. Burns.) Dated July 11th, 1898. Relates toan improved accumu- 
lator more especially designed for electric traction. The positive 
ekctrcde is formed of horizontally superposed plate, variable in 
number. A corrugated plate is placed on a flat plate, and so on until 
a column of suitable height is formed. Both eets of these plates are 
cut out with a punch, ard have an opening at their centre. These 
plates have projecting ears, which eerve to solder the blades by means 
of a bar of lead, which serves as an electrode. The negative elec- 
trode is constructed with a thin sheet or plate of lead folded down 
upon itself, so as to form a priem, the interior of which is hollow, 
forming a Jead pocket. The hollow inner space is subsequently filled 
with salts of lead, which are then reduced to spongy lead. The lead 
cover has. been previously pierced with a large number of small holes, 
very clorely apprcaching one another. The object of these holes is 
to enable the ecidulated liquid to easily enter the body itself cf the 
electrode and of the ective material. 4 claims. 


15,308. “ Animproved method of, and apparatus for, generating 
ard utilising electricity.”” H.H.Laxn. (J.J. Teely.) Dated July 
12th, 1898. Relates to a methcd and apparatus for generating elec- 
tricity. The apparatus consists of a dynamo, cf which the pole- 
pieces of the field magnets are connected by an iron core, forming a 
magnetic shunt rcund the armature; field coils are connected in shunt 
with the armature. ard a coil is put in series with the field coils and 
wound on the iron core. All the coils are of a high resistance, and 
consist of a large number of turns. 8 claims. 


20,279. “Improvements in apparatus for . ee the number 
or duration of telephonic conversations.”- R. Happon. Dated 
September 24th, 1898. Relates toa device for registering the length 
of time a telephone subscriber uses his instrument in actual conversa- 
tion with other subscribers. By means of a contact device operated 
from the place called up when the receiver is taken off its hook both 
stations are connected in such a manner for a short time, that the 
current then passing is strong enough to operate at the call end a 
clcck and registering apparatus. Such a current may be produced 
in different ways; for icstance, the said circuit clcsing or contact 
device ccnnects in geries at the given the element groups at 
both stations put generally into circuit against one another, or one 
of these element groups is put out of circuit and only the current of 
the group remaining is used for operating the clcck and co oe | 
work, or a branch wire passing from the speaking wire to the grcun 

is inserted by a time contact, and the current of the elements in this 
wire is used for operating the clock and registering work. 10 claims. 


